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ELECTRICAL REVIEW. 


Tue reading of the Presidential address before the Institu- 
tion of Electrical Engineers is always a notable event in 
the electrical world; and that of Mr. Llewelyn Atkinson 
was no exception, though, as he suggested, there is a 
tendency nowadays to overestimate its importance. Mr. 
Atkinson possesses in high degree a well-ordered mind—a 
mental card-index, replete with references to everything 
electrical—and he is able, without effort or. confusion of 
thought, to draw upon any compartment of that compre- 
hensive store at pleasure, and to discuss any subject either 
cursorily or in minute detail, according to the needs of the 
moment. Thus he touched lightly upon telephony, 
mentioned relativity, and delivered an essay on agriculture 
which revealed an intimate acquaintance with ite mysteries. 
So catholic are his interests, and so pregnant his ‘remarks, 
that it is impossible for us here to refer to more than a 
fraction of the topics dealt with in his address, in’ which 
he reviewed the progress made in the electrical industry 
during the past half-century. 

One point relating to the office which he fills is deserving 
of special attention on the part of the Institution—namely, 
the excessive burden imposed upon the President by his 
multifarious duties, which, as Mr. Atkinson observed, 
practically absorb the whole of his time during his period 
of office. From this two undesirable results ensue: that 
those who consent to occupy the post are seriously over- 
worked, and that many of the most eminent members are 
debarred from accepting the honour on account of the 
exorbitant demand upon their time. That steps should be 
taken to remove these disadvantages cannot be denied, and 
we venture to suggest that the situation might be met 
effectively by deputing a considerable proportion of the 
duties of the President to the Vice-Presidents, who at 
present have little scope for their energies. This course 
would not only relieve the pressure on the President, but 
would also enhance the dignity and responsibility of the 
Vice-Presidents. We are not ina position to elaborate the 
suggestion by entering into details, but we see no reason 
why this rather obvious plan should not be found to afford 
a satisfactory solution to a very rea] and pressing problem. 

Referring to the development and extension of the 
activities of the Institution during recent years, to which 
Dr. Ferranti gave the initial impulse, the President justified 
it in the light of the circumstances peculiar to the electrical 
indust He might have justified it also on.the ground 
that it had proved successful in raising the prestige, and, 
consequently, increasing tbe membership of the Institution, 
which is now the largest and most active society of its kind 
in this country. As Mr. Atkinson pointed ont, it is also 
the most useful to its members, and in the future, we have 
no doubt, it. will increase its lead in that. direction. 
Incidentally, it is embarrassed by its own endeavours, and 
before our next issue appears the members will be called 
upon to decide whether they are willing to pay for the 
privileges which they enjoy. Seeing that the cost of other 
services has generally doubled, whilst the I.E.E. subscrip- 
tions have remained unchanged since 1912, we anticipate 
that the necessity of the moderate advance proposed by the 
Council will be readily recognised by the members. In our 
“Institution Notes” we give — of the much 
greater increments proposed by the Institution of Civil 
Engineers. By the system of proxy voting évery member 
can now take part in the decision, and in the interests both 
of the Institution and of the industry to which they belong, 
we trust that they will honour the call of the Council. 

It is interesting to note that cables for 50,000 volts can 
be obtained from manufacturers, — investigations that 
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cable-makers are known to be carrying on in this direction 
have been kept very secluded, and it was not generally 
known that such cables had yet advanced beyond the 
experimental stage. There is a certain fascination in the 
proposition to imprison conductors at a potential difference 
of 50,000, or even, as the President hinted, 100,000 volts, 
within a fraction of an inch of one another, over a length 
of 30 or 40 miles, with confidence in their fulfilling their 
purpose for as many years. That this feat will be success- 
fully achieved, however, we have no doubt, although there 
are great difficulties to be overcome ; seeing that insulating 
paper is at present stressed only to one-tenth of its ultimate 
dielectric strength, it is obvious that there is an ample 
margin to work upon. 

We are glad to see that Mr. Atkinson lays stress upon 
the very grave industrial problems with which the whole 
country is faced, and the serious threat that they offer to 
its future prosperity, though we are unable to agree with 
his diagnosis of the disease from which they spring. He 
considers that the symptoms point to a general dislike of 
work, due to its monotony under modern conditions ; we 
venture to question that conclusion, and to suggest that 
there is very little evidence to support it. Mr. Atkinson, 
at the last informal meeting, referred to the Ford car 
factory as touching the limit of specialisation in ~ 
work ; but are the employés of the firm discontented ? On 
the contrary, we have always understood that they were 
exceptionally content and very highly paid, and that 
employment in those works—whether in the Ynited 
States or in this country—was eagerly sought 
for. Agaiv, in the textile industries, for example, 
much of the work appears to be exceedingly monotonous ; it 
has been done on the same lines, more or less, for generations 
—but the textile operatives are amongst the quietest workers, 
and get on very well with their employers, not a few of whom 
spring from the same class. Nor are the engineering indus- 
tries, as a whole, markedly averse to repetition work or 
piece work. On the other hand, a coal miner’s work is 
comparatively varied owing to the constant change in the 
conditions of his working place, and he is exceptionally well 
paid—yet, would anyone call him contented? Similarly, 
agricultural work, in which Mr. Atkinson is so keenly 
interested, involves a continual change of duties, from day 
to day and from season to season—why, then, is it so difficult 
to keep labour from deserting the fields and crowding to the 
towns? Formerly low wages could be blamed, but with 
the higher wages now obtaining labour is still very scarce. 
The late Prof. Miinsterberg, in his book on “ Psycholegy 
and Industrial Efficiency,” challenges the popular view on 
the monotony of repetition work, and cites examples of his 
investigations into this very question, which tend to show 
that the supposed victims of monotonous tasks vigorously 
dispute the lack of variety and interest in their work. 

No! The real root cause of the industrial unrest, in our 
opinion, is the workman’s feeling that, no matter how long 
or how hard he works, he is a mere tool for the enrichment 
of his employer, with no prospect of securing a share in the 
business in which he has invested his labour; and he is 
determined that in future that state of things shall cease. 
That is why the sober element demund a sbare in the control 
of the business—and in the profits; while the extremists 
clamour for the more violent course of confiscation, or, what 
is little different, nationalisation of industries. They will 
not go on working to enrich the boss. 

The justice of that view has been admitted by many of 
our leaders of industry, including Mr. Atkinson in his 
address, and we are pleased to see that he sets a limit to the 
“rent” of capital, beyond which the surplus would be 
shared between the managing and the operative workers. 


Grants to Aid AN interesting case, of which an 


Research, ®*count is given in our ‘‘ Legal”’ , 
columns, has just been settled by Mr. . 


Justice Eve. It concerned the right of a manu- 
facturing company to’ devote a portion of its 
eurplus funds to the furtherance of scientific 
education and research, on the ground that that 


allocation was conducive to the welfare of the 
company, although it was not applied to a specific 
object. We are glad to record that the decision 
was in favour of the action of the directors. Had it 
been otherwise, it would have been difficult, if not im- 
possible, for manufacturers to assist in providing for 
the scientific training of the men whose services, as 
managers and investigators, are essential to the develop- 
ment of British industries. As we have pointed out, 
unless the manufacturers give attention to this subject, 
and help to furnish the necessary funds, they will only 
have themselves to blame for a shortage of scientific 
stafis, which is, indeed, already making itself felt, 


We learn that early this week a num- 

An Unfortunate ber of members of the Electrical Power 

Coincidence? Engineers’ Association, who are also 

members of one of the leading scientific 

institutions, have received from it forms inquiring 

whether they are willing in case of emergency to serve 

in power stations. Clearly these forms are being sent 
broadcast to the members of that institution. 

Now, it is well to prepare for emergencies—in ad- 
vance ; but when, as it appears to these members of the 
E.P.E.A., a mean advantage is taken of the additional 
fortnight’s grace (which they conceded on the request 
of the Joint Board for the purpose of negotiation) to 
tuke measures for their defeat, the circumstances inevit- 
ably suggest to them that treachery is afoot. Their 
reply to that may not unnaturally be a rescission of the 
fortnight’s extension, in which event the matter will 
come to a head within a few days. Doubtless there is 
no insidious meaning attaching to the said circulars, 
but nevertheless the consequences of this ill-advised 
action may be serious—and sudden. It is of the first 
importance that no interruption of supply shall. occur, 
and we most earnestly hope that no action will be taken 
which tends to precipitate that disastrous event. 


AN engineer who has recently had 
ample opportunity of thoroughly study- 
ing the situation in Germany writes 
as follows:—A recent visit to Berlin and other parts of 
Germany conclusively demonstrates that the captains of 
industry and the working people are all putting their 
backs into production, and that they realise that by that 
means ‘alone can their conditions of living be improved. 
Although in some of the big works a 46}-hour week has 
been introduced, the skilled labourer is producing more 
now in 46} hours than he did before the war in 54 
hours. The miners and the iron and steel workers are 
prepared, if the necessity is shown them, to work 10 and 
more hours a day without asking for higher rates, and 
their output is rapidly increasing. 

Law and order prevail, and railways are operated as 
punctually as before the war, although lower speeds are 
adopted and fewer trains are run, resulting in over- 
crowding. 

Wages have, of course, risen; workmen to-day get 
& to 10 times the pre-war rates, which, at the present 
rate of exchange, are equivalent to between one-third 
and one-half of the rates previously ruling in this coun- 
try. The technical staff has had nothing like such in- 
creases, and whilst highly trained is costing one-third 
or less what it costs in this country. 

All the large industries, such as electrical works, loco- 
motive and wagon works, steel works, &c., are full of 
work, and have heavy and pressing orders, including 
large orders from England, France, Belgium, and South 
America. 

Even with the help of anti-dumping laws and with the 
protection of key industries, the situation from our 
point of view is very serious unless our people realise 
that our future, nay, our very existence, depends upon 
ingreased output per man and economy in production. 


German Recon- 
struction. 
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ELECTRIC -ROLLING-MILL EQUIPMENT FOR MESSRS. STEEL, PEECH & TOZER, LTD. 


_ (Concluded from page 646.) 


Wet air filters and fans of Messrs. Heenan & Fronde’s 
manufacture are provided to ensure efficient ventilation of 
the machines. They are two in number, and have a 
capacity of 20,000 cb. ft. of air per minute ; each filter 
with its fan is driven by a 25-H.P. 220-volt motor. Owing 
to the low speed of the mill motor the provision of forced 
ventilation is essential for the satisfactory running of the 


> 


machine. The machines comprising the fly-wheel set, how- 
ever, in view of their higher speed, are self-ventilating, but 
on account of the large amount of dust which is always 
present in rolling mills, the second filter equipment was 
installed to ensure a supply of clean air for the machines, 
thus preventing the possibility of the windings becoming 
choked with dirt. Further, the second filter forms a con- 
venient stand-by for the mill motor, 
and arrangements are made so that in 
the event of failure of one filter, that 
which usually supplies the fly-wheel set 
can take over the duty, the fly-wheel set 
running in the meantime without forced 
ventilation. 

Fig. 8 shows the switchgear for this 
equipment. The 6,300-volt truck type 
switchgear for controlling the 3,000-H.r. 
induction motor is shown on the right, 
the p.c. switchgear in the centre, and a 
combined starting and slip-regulating 
panel on the left. The wet air filters 
also appear in the background of this 
illustration. A closer view of the start- 
ing and slip-regulating panel is shown 
in fig. 9, from which the arrangement 
‘f the gear can be clearly seen. The 
panel is of the contactor type, and is 
connected to banks of metallic resistance 
in a basement. Whilst starting the 
current taken by the motor is auto- 
matically kept within predetermined 
limits by means of current-limiting rc- 
lays. When rolling is in progress an 
overload on the induction motor causes 
certain of the contactors to come under 


the control of the special high-speed 
relay shown at the top of the panel on 
the right-hand side. This relay opens 


ic 


Fig, 9—AUTOMATIC STARTING AND SLIP-REGULATING PANEL FOR FLYWHEEL Set, 
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the regulating contactors in succession, thus inserting 
resistance in the rotor circuit of the induetion motor, the 
actual number of contactors opened, and hence the amount 
of resistance inserted, depending upon the magnitude and 
duration of the overload. This causes the motor speed 


Fig, GEAR FoR MILL MoroR AND 
AUXILIABIES. 


to fall, allowing the fly-wheels to assist in driving the 
generators. 


The action ofthe relay is extremely rapid, and both the 


accelerating the fly-wheels to full speed again after the 
peak Toad in preparation for the next pase. “To prevent the 
drop in speed of the fly-wheel set being transmitted to the 
mill, the regulating contactors are co arranged as to auto- 
matically cut out resistance from the exciter field when 
inserting résistance into the rotor circuit of the induction 
motor. This resistance is so adjusted as to maintain a 
constant voltage across the armature of the mill motor 
independent of the speed of the fly-wheel set. 

The whole of the auxiliaries for this mill are driven by 
means of. B.T.H.. 220-volt. p.c. motors. They include a 
40-H.P. motor for the special ingot chariot, two 100-H.P. 
motors for the live rolls, a 60-H.P. motor for the screw- 
down, and a 25-H.P. motor for the manipulator. In the 
case of the live rolls two spare motors are installed along- 
side the main motors so as to cut ont delays in the event of 
a breakdown. The motors ‘are all controlled by contactor 
gear, which is illustrated in fig. 10. Reading from left to 
right, there are shown :—The double mill motor field con- 
tactor panel ; twosmall control panels for the motors driving 
the pinion oil pumps ; two panels for the 100-H.P. live roll 
motors ; a 60-H.P. panel for the screwdown, and a 25-H.P. 
panel for the manipulator. ‘ 

The above equipment was designed for’ maximum output 
of 100 tons per hour when cogging down from three-ton 
ingots having a mean section of 19 sq. in. to billets of 
6 sq. in., but this output has been considerably exceeded on 
one or two occasions. Two sets of shears are installed 
between the cogging mill and the billet and-slab mills ; 
they are of Messrs. Davy Bros,’ construction, and each set 
is driven by a 200-1.P. B.T.H. motor. 

Billet Mill. Equipment.—The billet mill ig of the Morgen 
type, and consists of “four stands of 21-in. rolls and six 
stands of 18-in. rolls. The 6-in. sq. blooms from the 


_Fia..11.—A 5,000-10,000-n.p, InpucTion Motor Drivine BILLer MILLS. 


induction motor and the supply mains are protected from 
overloads, even when the peak loads on the mill motor 
build up very rapidly. Further, uo time is lost in 


cogging mill are sq. ‘billets in the 21-in. 
rolls, and can be further ‘pedtleed to if in. sq. inthe 18-in. 
rolls if desired. 
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The motor driving this mill is a 6,300-volt, 50-cycle 
three-phase B.T.H. slip-ring type induction motor having a 
normal rating of 5,000 H.P. and a peak rating of 10,000 H.P. 
The motor runs at 92 R.P.M., and is coupled on either side 
to a long shaft driving the various stands of rolls through 
bevel gearing. The machine is shown in fig. 11. The 
motor is controlled by means of the special contactor panel 
shown in fig. 12. A change-over switch is provided on 
this panel to enable the motor to be started-either auto- 
matically, or under hand-control, by means of a master 
controller. Two stator switches are provided, one for 
forward and one for reverse rotation, the two switches being 
mechanically interlocked to prevent both being closed 
together. The object of this arrangement is to enable a 
stalled billet to be backed out from the rolls, the arrange- 
ment of the control gear being such as to allow the motor 
to exert twice full-load torque at starting when running 
reversed under hand-control. 

The 13-in. billets from the 18-in. rolls are cut into 30-ft. 
lengths by steam-driven fiying shears, and pass thence to the 
skew assembly table, which is operated by a 40-H.P. B.T.H. 
motor. A run-through, also driven by a 40-H.P. motor, 


THE MEASUREMENT OF POWER FACTOR. 


By D, SCLAR. 


I HAvE read with considerable interest the discussion on 
power factor which has been taking place in the columns of 
the ExxctricaL Review, and I wonder how many engi- 
neers know the power factors of the systems they are 
eee in; I am sure the figures would indeed surprise 

m. 

I know of a works where a 75-K.V.A. transformer was 
installed to take the load of three induction motors whose 
rated H.P. was equal to 100. However, these motors were 
very much underloaded, their total load only amounting to 
22 H.P., ata power factor of 30 per cent. The transformer 
was therefore loaded to 55 x.y.A., although the meters con- 
nected in the circuit only registered 16°5 Kw. The wattless 
component of the power can for this case be shown to equal 
52°5 K.V.A. 

I should, therefore, like to mention some methods of 
measuring the power factor of acircuit where a power-factor 
indicator is not available. 

The most common method is by the 
use of an ammeter, voltmeter, and watt- 


meter. The current and voltage of the 
circuit are measured, the product of these 
two giving the apparent watts of the 
circuit when the supply is single-phase. 
However, the wattmeter gives the true 
watts of the circuit. The power factor 
is then the ratio of true watts to the 
apparent watts, the true watts and ap- 
parent watts being equal at unity power 
factor. 
For a two-phase load the current, 
voltage, and the watts of each phase 
.. Should be taken, thus enabling the power 
factor of each phase to be obtained. 
For a three-phase circuit the power 
factor is given by the ratio of the true 
watts to root-three times the product of 


line current and line voltage. 

The three-ammeter and three-volt- 
meter methods of obtaining power factor 
can be resorted to where a watt-meter 
is not at hand; but neither of these 
methods is of much practical use on 
three-phase circuits. 

Oo a load being supplied from one 
phase and neutral of a three-phase 
circuit, the power factor can be obtained 
with the aid of a wattmeter only, no 
ammeter or voltmeter being necessary. 

First, the power of the circuit is 
measured by a wattmeter in the usual 
way ; say, this is equal to w,. The volt 
coil of the wattmeter is then connected 
across the remaining two lines, this 
reading giving, say, W;; Ws must now 


12.—Conractor PANEL FOR BILLET Moror. 


transfers the billets to the cooling bank, where a set of 
jobbing shears, driven by a 75-H.P. B-T.H. motor, is 
installed for cutting them to suitable lengths for stock if 
required. 
Slab Mill Equipment.—This is at present under con- 
struction. It will consist of two stands of 21-in. rolls, and 
will be driven by a 1,200-H.P., 6,300-volt, three-phase, 
50-cycle, B.T.H. slip-ring type induction motor. This 
motor will be started by means of contactor gear, and, as 
as in the case of ‘the billet-mill motor, both forward and 
reverse stator switches will be provided, but no provision for 
hand-control is to be made in this instance. When rolling 
slabs, the cogged blooms are skidded across from the out- 
going roller table of the cogging mill to the slab shears, 
which have already been referred to, and after cropping the 
ends, they are passed on to the 21-in. slab mill. The con- 
veyor which removes the crop-ends from the shears is driven 
by a 25-n.p, B.T.H. motor. 


be divided by 3, which gives a 
quotient equal to, say, W,,. 

The tangent of the angle of phase 
difference betweea the voltage and the current in the 
circuit is then given by the ratio of w,, to W,, i.e.— 

Tan ¢ = W,,/W, 

The cosine of ¢ gives the power factor of the circuit. 
If w, should be a negative reading, the leads of the 
volt coil of the wattmeter should be reversed, so as to make 
the reading positive. Before using the above method, it 
should be known whether the power factor is leading or 
lagging. 

The proof of this method is as follows :— 

W, reads ¢¢ cos ¢. 
Ww, reads /3 cos (90° — (cos-¢ leading 
or /3eccos(90° + 4) or lagging). 

reads ./3 ec sin ¢ (neglecting sign). 

W,, reads /3 ec sin = ec sin ¢. 
W,/W, = ec sin cos ¢ = tan ¢. 

ec sin ¢ is the wattless component of the power in the 

circuit. 
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Wattless component/energy component = tan ¢. 
Example :—Power in circuit = 100 Kw. = reading of 
meter W, = COs ¢. 

Reading of w, = 300 Kw. = ¥ 3 ec sin ¢. 
Then W,, = 300 Y 8 = 173 Kw. 
Then tan 4 = 173 100 = 8// 3,and 4 = 60°. 

Cos 69° = 0°5 ; power factor of circuit = 0°5. 

If the volt coil of the wattmeter be only able to stand up 
to the phase pressure, and not the line pressure of the system, 
then the above method of finding the power factor may be 
adopted with a slight modification. s 

The power of the circuit is measured as before, and, as 
before, call this w, = ec cos 4. 

Two other readings, w, and w,, are taken, 

These readings are obtained by now connecting in turn 


- the end of the volt coil of the wattmeter to each of 


the other two lines not already connected to the wattmeter, 
care being taken ¢hat the remaining end of the shunt coil 
is still connected to the neutral point. This precaution 
ensures that the current in the volt-coil of the wattmeter 
is in the same direction as in w,. 
Then—w, reads ¢¢ cos 4. 
W, reads ec cos (120° — 4). 
W, Treads ec cos (120° + 4). 

Should w, or w, be a negative value, the connections of 
the voltmeter coil of the wattmeter will have to be reversed 
so as to obtain a reading on the meter, but these readings 
must be considered as negative. 

The difference of readings w, and w, can be shown 
to be— 

= /3 ec sin ¢. 

This value divided by /3 gives the wattless component 
of the power of the circuit, and when this quotient is 
divided by the power of the circuit w, the tangent of the 
angle of phase difference is obtained— 

i.e, tan ¢ = ec sin ¢ ec cos ¢ = difference of 
w, and w,//3 x W,. 

The power factor is then given by the value of the 
cosine of the angle ¢. 

In this method, as in the former, it should be known 
whether the power-factor is leading or lagging. 

Example :— 

Say the same power factor as in the last case = 0°5. 

W, reads, say, 100 Kw. 
w, reads ,, + 100 Kw. 
W, reads ,, — 200 Kw. 
Difference between w, and w, = 300. 
Tan ¢ = 300//3 x 100 = 3, and 4 = 60°. 
Power factor of 0°5 = cosine of 60°. 

In a three-phase circuit where the power of the circuit is 
being measured by a three-phase unbalanced 
meter working on the two-wattmeter method of three-phase 
power measurement, the power factor can be obtained by 
reading the wattmeter with either of the two elements 
working separately. This is effected by breaking the shunt 
coil of one element, say, reading equal tow,. The total 
power, measured by both elements working together, must 
also be measured. 

Say the total power is equal to w,. 

Then tan ¢ = (2 W, — W,) /3/W;. 

Cosine ¢ is then the power factor, 

or tan ¢//3 = (Ww, + W, — W;)/W, = (Ww, — w,)/(W, 
+ Ws). 

W, — W, is the difference of the readings of the two 
elements, whilst w, + w, is the sum of the two readings, 
equal to the total power. It is well known that the sum of 
the two readings is equal to /3 e+ cos ¢,, and that the 
difference of the two readings is equal toxcsin 4. Now, 
the wattless component of the power in a three-phase 
circuit is equal to “3 ecsin 4. If, therefore, we multiply 
the difference of the readings by 3 we obtain the wattless 
component of the power. 

Wattless component of power 
Energy componen’ of power ~ Wier 
J3(w, — w,)/(W, + w,) = tan ¢. 

Example— 

Total power of the circuit = 60 Kw. 
W, reads 40 KW. ; W, reads 20 Kw. 


J3ecsin d 


Tan = (w, — W,)/(w, + W,) = 20 X 
¥3/60 = 
Angle whose tangent equals 1/\/3 = 30°. 
Cosine 80° = 0°866 = power factor. 

In a two-phase circuit where the power factor is required 
and there is only a single-phase wattmeter available, the 
following method can be adopted :— 

The wattmeter is connected up so as to read the power of 
one phase, say, equal to w,. 

The volt-coil of the wattmeter is then connected so as to 
read positively across the other phase ; take this reading 
to be equal to w,, Then— 

W, Teads ¢c cos ¢, 
W, reads ¢c cos (90 + 4), 
W, readsec sin 4, 
which is the wattless component of the power in the circuit. 
The tangent of the angle of phase difference is now given by 
the ratio of w, to W,. 
Tan = W,/W,. 

The cosine of 4 is the fequired power factor of the phase 
under test. The other phase may be done in the same 
manner if the power factors of both phases are not alike. 

Example:— _w, reads 100 kw. 

Ww, reads zero. 
Tan ¢ = zero. ¢ = 0° 
cos ¢ = 1 = power factor unity. 

From the above it can be seen that the approximate 
power factor of any circuit can be found, with the use of a 
wattmeter only, by the introduction of another known 
voltage, the phase angle between this voltage and the voltage 
of the circuit under test being known. 


Deterioration of Nickel Resisters.—Messrs. F. A. J. 
Fitzgerald and Grant C. Moyer, of the Fitzgerald Labora- 
tories, Inc., presented at the thirty-eighth meeting of the 
American Electrochemical Society (Cleveland, September 30th- 
October 2nd) a communication showing that, under certain 
precautions, pure nickel wire ‘is applicable as a substitute 
for the nichrome alloy now much used. This alloy is ex- 
pensive, and certain onerous conditions are attached to a 
licence for its use. Nickel has a high thermal coefficient of 
electric resistance and a liability to oxidation, but it was 
thought that these disadvantages could be overcome. Tests, 
however, showed early deterioration, by the wire becoming 
brittle, although no marked oxidation had occurred. It was 
thought at first that the result was due to absorption of 
carbon, as the insulating material was infusorial earth and 
a refractory cement, both of which contained organic matter. 
Some of the brittle wire was tested. by being heated in a 
current of oxygen, and it was found that the emitted gas 
produced a precipitate of barium carbonate. The inference, 
however, was not correct, and details are given in the original 
paper of experiments by which it was proved that combina- 
tion with suplur is the cause of deterioration. From fhe 
experiments it appears that sulphur makes nickel brittle at 
low temperatures; and nichrome wire is also affected by 
sulphur, but less markedly. Wire-rendered brittle by sulphur 
can be softened by heating in a current of oxygen. Pure 
nickel seems to stand up well as a resister when not exposed 
to contamination with sulphur.—Journal of the Franklin In- 
stitute. 


A Thermionic Vo'tmeter.—In the Journal de Physique 
for August last MM. H. Abraham, E. Bloch, and L. Bloch 
describe their direct-reading thermionic voltmeter which is 
manufactured by Carpentier. The invention of this instru- 
ment is a notable step in the development of the science of 
electrical measurement. Hitherto it has been impossible to 
get a direct-reading voltmeter which would read one volt of 
alternating pressure accurately. This imstrument gives a 
direct reading for the ten-millionth part of an alternating volt. 
It consists of two thermionic amplifiers, followed by two 
thermionic valves in parallel, the ** plate ’’ current of which 
is measured by an ordinary direct-current imilliammeter. 
With the help of this instrument the measurement of very 
minute alternating currents and pressures is as simple as 
evervday measurements with ordinary voltmeters and am- 
meters. By its use absolute measurements of inductances and 
capacities are made in a few minutes with a maximum 
inaccuracy of about 1 in 1,600. By the use of suitable electrical 
filters approximately sine-shaped waves are obtained 
by blocking out the disturbing harmonics. The authors have 
shown ‘recently in the same journal how the frequency of 
an alternating current. can be determined with high accu- 
racy. Its sensitiveness is shown by the fact that it can 
measure, by means of a direct reading of the pointer, the 
capacity of a sphere one millimetre in radius. The instru- 
ment has very many useful applications.—-Nature. ; 
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THE CROWN-MAGNETIC MOTOR CAR, 
The Entz Petrol-Electric Transmission. 


F. H. 


By 


HUTTON, 


Aw exhibit of outstanding interest at the recent Motor 
Exhibition was to be seen at the White City, and con- 
sisted of two complete Crown-Magnetic cars.* It was 
to be regretted that both the cars were shown complete, 
since a chassis without a body would have demonstrated 
to the public that here, at last, was a radical departure 
from the conventional system, which it is to be feared 
was not apparent to a very large number of spectators 
who judge mainly by external appearances. However 
that may be, there is no doubt that some change in the 
transmission system of motor cars is long overdue, the 
wonder is that the prevailing system of sliding gear- 
wheels into mesh has survived so long. The only merits 
of the standard system are that it provides a direct 
drive on top gear, and that as regards maintenance 
and upkeep it is comparatively ‘‘ fool-proof’’; that 
ugly, but expressive, word by no means applies to its 
operation, for a high degree of skill is necessary to 
ensure ‘‘clean’’ changes of gear under all circum- 
stances, ‘‘ double-declutching ’’ being essential in the 
majority of cases. 

Many different systems have heen put forward for 
transmitting the power from the engine to the road 
wheels of a car so as to overcome the inherent disability 
of an internal-combustion engine with regard to torque 
at low speeds, but none have met with any great suc- 
cess or general adoption. Among such systems are 
friction drives, with one disk sliding across the face 
of the other, which, although convenient for small cars, 
do not seem likely to find a place on the larger ones, and 
suffer from the defect of having no direct drive. 

Hydraulic transmission, generally using oil as the 
medium, is, of course, well known, and gives very beau- 
tiful results on such comparatively heavy and _ slow- 
moving mechanisms as machine tools, capstans, hoists, 
cranes, presses, ship’s steering gear, &c. Older motor- 
ists will perhaps remember the Pittler rotary machine, 
which was exhibited in London several years ago as 
the transmission of a car, and which seemed at the time 
very promising. 

One of the latest hydraulic transmission systems is the 
Williams-Janney variable speed gear, consisting of a 
special type of pump with a variable stroke delivering 
fluid to a motor of similar type, but with a fixed stroke, 
the speed of the motor depending on the quantity of fluid 
delivered by the pump. In this way the speed of the 
motor can be varied by infinite degrees from maximum 
to zero without steps, and in either direction ; moreover, 
a straight-through direct drive can be provided on top 
speed. Hydraulic transmission systems, however suc- 
cessful for other purposes, do not seem to lend them- 
selves for automobile work where they are required to 
transmit the power from the high-speed engine on a car ; 
the first cost is excessive; very high fluid pressures 
are required, in order to keep down the weight and 
size of the apparatus, with the consequence that there 
‘is a considerable danger of leakage at valves, joints, 
pistons, &e., and the fluid is liable to become frothy 
and heated when in constant circulation at high speed. 

It is to electric transmission that we look forward 
most confidently for the solution of the problem on 
automobiles. 

The most obvious form of electric transmigsion is 
that in which the engine drives an ordinary dynamo 
direct, the current being taken to one or more motors 
driving the rear wheels. The Stevens system which 
has been used successfully for many years on Tilling- 
Stevens omnibuses is the most widely known application 
of this kind; both the armature and the field have 
double windings which are connected up in series or 


a Rev., Nov. 12th, 1920, p. 617; and Dec. 26th, 1919, 
p. 807. 


in parallel according to conditions of lowd-affd gradient. 
Other systems have been introduced, one or two includ- 
ing a direct drive on top speed, others having a battery 
as a necessary component of the transmission system, 
but none of them have achieved any great measure of 
success. No system involving the use of a battery as an 
essential element is likely to come into general use for 
the particular purpose under consideration. 

At this juncture, therefore, the appearance of the 
Entz transmission system in this country on the Crown- 
Magnetic car is of exceptional interest. Consisting 
essentially of only two dynamo-electric machines, giving 
a direct drive on top speed through the medium of a 
magnetic clutch; providing, with the addition of a 
small battery, a lighting system, an engine starter, and 
an auxiliary brake; requiring very much less skill in 
manipulation than the ordinary mechanical gear ; and 
being equally silent at all speeds, it certainly holds out 
much promise providing that its manufacturing cost and 
the weight can be kept within necessary limits. Before 
proceeding further it may be stated that the system has 
been in use in America for several years on a car called 
the Owen Magnetic with very successful results; but 
for the war it would, no doubt, have developed rapidly 
in that country where electrical devices are more quickly 
adopted by the general public than is the case over here. 
At the present time Owen Magnetic cars are being 
turned out in America as fast as manufacturing facili- 
ties permit. 

The Entz transmission system installed in the Crown 
Magnetic cars which are imported into this country 
is as follows :— 

General Arrangement.—The transmission consists of 
two series-wound machines occupying approximately 
the position of the usual clutch, clutch-shaft, and gear- 
box; the two machines with their resistance coils and 
controller constitute the whole of the essential mech- 
anism. A small battery is carried for engine start- 
ing and lighting purposes, and also to give momen- 
tary assistance in exciting the field of the generator and: 
so cause a quicker ‘‘ pick up,’’ but it is not essential to 
the transmission system; that is to say, the car can be 
run quite well without it, the engine being started by 
hand ; in practice little difference is noticed in running 
the car whether the battery is in use or not. The two 
dynamo machines are arranged as follows: The for- 
ward machine occupies the position of the clutch on 
an ordinary car, its field magnets being directly con- 
nected to the engine, taking the place of the ordinary 
flywheel which is thus abolished; the field, therefore, 
always runs at engine speed. The armature is mounted 
on a large hollow shaft forming an extension of the 
propeller shaft. This machine is best described as a 
** elutch-generator ’’ since it acts in both those capaci- 
ties as required, and only as a motor when starting the 
engine; in the diagrams it is marked G. It should be 
noticed that both the field and armature of this machine 
revolve, the amount of current generated depending on 
the difference between their respective speeds. 

The rear machine is situated a little further back, about 
the place usually occupied by the gear-box. The field of 
this machine is stationary, being attached to an alumi- 
nium cradle supported from the frame. The armature 
is mounted on the same hollow shaft as the armature of 
the other machine, so that under all circumstances both 
armatures run at the same speed, which is also propeller- 
shaft speed. The rear machine is called the motor m, 
since its chief function is that of a motor, taking cur- 
rent produced by the clutch-generator, to assist in driv- 

ing the propeller shaft and boost the effort of the 
engine power transmitted by magnetic attraction 
through the clutch-generator. On the ‘‘ high-speed 
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position ’’ this motor is used as.a generator for charging 
the battery, and on the “neutral position ’’ with the 
car running at a speed of over 15 miles: per hour, .as a 
generator for braking purposes. 

The Action.—-We will now consider the working of the 

system with reference to the diagrams, whicli, for the 
sake of simplicity, show only those connections in 
actual use*in each position. 
- In the first place it must be understood that the energy 
from the etigine is transmitted’ in two portions; one 
portion is: mechanical energy transmitted direct to the 
propeller shaft through the medium of the magnetic 
élutch ; the other portion is electrical energy generated 
by the forward machine owing to the “ slip”’ or differ- 
ence in speed between armature and field, and is used 
by the rear machine as a motor in assisting to drive the 
shaft. The proportion of each portion of energy trans- 
initted depends -on the position of the controller, the 
acceleration being caused by a variation in the propor- 
tion of énergy transmitted by the two methods. On 
the high or ordinary running position all the energy is 
transmitted through the clutch-generator, this machine 
being short-circuited, and only a very slight amount 
of “‘slip’’ taking place to génerate the energy re- 
quired to produce the clutch action, the difference in 
spéed necessary being given as about 2 per cent. The 
motor in this position takes no part in the transmission, 
but acts as a generator for battery charging. This is 
the normal state of affairs for ordinary running, and 
the speed of the car can be governed within the usual 
range by means of an ordinary accelerator pedal operat- 
ing the throttle valve of the engine. 

We will now consider the opposite end of the scale. 
Fig. 1 shows the engine cranking and the generator G 
acting as a series motor, the motor m being out of 
action. In the first position, fig. 2, the generator is 
run with a weak field owing to the shunt rR, a non-induc- 
tive resistance, being placed across it in parallel. The 


AAAAA, 


Fig 3 


Fig 4 


Fies. 1, 2, 3, anp 4.—DiaGrams or CONNECTIONS FOR 
Entz Macnetic TRANSMISSION. 


current is led to the motor, and the circuits are being 
prepared for the next position ; the car may be started 
and run slowly by accelerating the engine. The battery 
circuit is used for initial excitation only, and is cut out 
by a relay (not shown), when the main current builds 
up. This battery circuit is used in all the intermediate 
positions 1 to 5. The connections for the second posi- 
tion are the same as for the first, except that the shunt 
resistance Rk, weakening the genérator field, is elimin- 
ated. The magnetic clutching effect and consequently 
the car speed is increased, less ‘‘ slip’’ taking place. 
The connections for the third, fourth, and fifth posi- 
tions, fig. 3, differ from those for the second position 
only in that a shunt resistance Rk, is used to weaken the 
motor Mm field; the amount of resistance in the shunt is 
varied for each of the positions, decreasing to give 
higher car speeds. Through the successive positions the 
magnetic clutch tightens up, causing the armature to 
revolve more nearly at the engine speed, and thus allow- 
ing the engine to transmit more of its power direct, 
and, therefore, the car speed to increase. The next 
step gives the high-speed position, fig. 4, for normal 
running, as already described. In this position the 
generator is short circuited, and the battery is charged 
by the motor mM, which acts as a compound differentially- 
wound dynamo, 


The above-mentioned positions of the controller form 
thé‘ main principlé the transmission, but two other 
steps .are-also provided. One, in which the forward 
machine acts as a dynamo, when the car is stationary, 
for charging the battery on special occasions as when 
a ‘boost is required. The field magnets revolve round 
the armature which is then stationary, giving the out- 
put required at a very low speed?’ The other position 
referred to-is ‘provided to form an eléctric brake by the 
motor acting is seriés-wound dynamo, and deliver- 
ing eurrent to the resistance r. In this ‘case the car is 
driving the ‘armature, ard’ the braking effect can’ be 
regulated by the amount of resistance in circuit. 

A's arranged 6n the Crown Magnetic car the ‘Entz 
transmission systeni is not made ‘reversible, the idea 
being that the result achieved would not compensate 
for the edinpli¢ation ‘necessary in the controlling gear. 
Instead, a small supplementary gear-box of the ordinary 
type is used between ‘the dynamo machines and’ the 
driving shaft, giving one reverse and one forward speed 
in addition to a‘straight-through direct drive ordinarily 
in use. ‘The one forward speed is provided to allow a 
still further reduction for exceptional circumstances 
such as getting ott of a ditch or very deep sand, &c., 
where otherwise “‘ tow rope ‘would be required ; in ordi- 
nary running it would never be used. 

From the foregoing account it will be seen that the 
system provides for ,an efficient transmission, direct 
on top gear; for ‘several’ intermediate positions all 
equally silent; for ‘avery effective starter ; for battery 
charging eithér when the car is running or stationary ; 
and for an electric: brake, -while the control is far and 
away more simple to operate than the conventional 
system now in use." 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear whtil 
the following week. Correspondents should forward their commumi- 
cations at the earliest possible moment. No letter can be published 
wnless we have the writer's name and address in our possession, 


An Electric Lawn Mower. 

Could you or any of your readers inform me -who are the 
makers of an electrically-driven lawn mower? We have had 
repeated inquiries for, this article from large country houses. 

A. E. Saville. 
Farnham Gas & Electricity Co. 

November \7th, 1920. - 


Power Factor. 


I have followed this interesting controversy hoping for some 
practical. solution which could be easily assimilated by con- 
sumers, but so far this has not been forthcoming. 

A fixed annual or quarterly charge per K.v.A. of. demand, 
plus a unit charge, is undoubtedly the simplest and most 


‘understandable to the lay mind, but it is not necessarily equit- 


able. 


. None of your contributors have touched the vital spot from 
the practical point of view; in fact, all appear to accept with- 
out demur the dictum last. echoed by Mr. Stubbings on 
page 635-of your issue of November 12th, where he says ‘‘ the 
excess K.V.A. cost the undertaking nothing for coal and use 
none of its boiler plant.”’ 

Let me give a practical refutation of this statement. Nor- 
mally during factory hours the station p.r. is about 85 per 
cent., but during the night and week-ends this falls to 50 per 
cent. or less, mainly due to mefficient loading of transformers. 

With such indifferent conditions it is necessary to run a 
6,000-KW. turbo for a demand of 2,000 kw. only. ’ 

It is obvious that a 2,000-Kw. turbo running at full load is 
more economical in fuel than a 6,000-kw. turbo working at 
one-third load, and it is a natural corollary that additional 
coal one boiler capacity are essential when such, conditions 
prevail. 

Conditions like the foregoing are only too frequent in in- 
dustrial: areas, otherwise the K.v.a. demand charge plus the 
additional unit charge would be quite fair. 

Unfortunately from a tariff point of view, low p,Fr. is rarely 
coincident with peak loads. , 


London, W.C. 
November 22nd, 1920. 


H. Bentham. 
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1.E.E. Subscriptions. 


In the current issue—page 66l—you give the rates of sub- 
scription of the Institution of Civil Engineers, but I think you 
have omitted to state that ‘‘ Resident "’. means. a member 
whose office or place of;¥esidence is within 10 miles of London, 
whilst, ‘‘ Non-resident’s subscription is for members beyond 


that limit. 
Cc. 0. Grimshaw. 
London, S.W. ~ 
November 22nd, 1920. . 
[We ‘are obliged to our correspondent for the definition 
which was fot included in the particulars which we receiv 
from the Institution.—Eps. Exec. Rev.) 


I should be grateful if you would kindly allow me to 
acknowledge receipt of the many letters and proxy papers, 
relating to the proposed increased subscription, which’ have 
been sent to me. Although I cannot reply to each individu- 
illy, L have made careful notes of all the points raised; which 
[ shall find helpful in connection with the matter. 

I would urge upon the members—particularly the provin- 
vial ones—if they are opposed to the new subscriptions to send 
their proxy papers to me as soon as. possible; otherwise the 
members, present at the meeting, together with the Council’s 
proxy Vote, may carry the proposals. 

F, W.. Purse. 


Stratford, E. 
November 22nd, 1920. | 


There appear to,haye been very few criticisms raised against 
the proposed increase subscriptions, but it is only natural 
that amongst the 8,000 members of the Institution: some dis- 
sentient voices. should make themselves heard.; The broad 
view of the situation should be taken that as two successive 
Councils representing the membership have unanimously de- 
cided that the Institution needs this increase of income, and 
as the members’ own personal experience in regard to general 
expenditure must convince them that pre-war subscriptions 
will not meet post-war outgoings, they should firmly support 
the action of their representatives and trustees. Whether 
they intend at present to attend the meeting or not, they 
should send. in their proxies to the secretary of the Institution, 
so that.the resolutions. may: be passed by an overwhelming 
vote. , Otherwise, as such meetings are more, likely to be 
attended. by the opposing. minority than by the assenting 
majority,-it might be made, to ap that there isa cleayage 
in the ranks of -the members; which I am sure does not exist. 

7 G. Ww. ‘Partridge, M. Inst. E. E. 

London) S:W. 

November: 2rd, 1920. 


The Use of Condensers. 
Could "you ‘supply me with a féw particulars as to the use 
of condénsers in’ this ‘country for the correction of power 
factor? ‘I ktiow that they are used inthe States a good deal, 
but they do not seem to have made*much headway'in Eng- 
land. “f should be much ‘obliged if ‘you could give me the 
name of’ any power systeny which uses thent. 
[An ‘installation of condensers by, the British Insulated and 
Helsby: Cables, :Ltd:, was:described.in our issue of November 
7th, 1919; in’ Mr.. E. W. Dorey’s articles on ‘‘ The Impréove- 
ment of Power Factor.’’. The author stated that. the com- 
pany’s output ‘of condensers to September, 1919, was four 
times ‘their whole ‘output for 1918, and 27° times their output 
for 1914.—Eps. Exec. Rev.] : 


REVIEWS. 


Electric Mains and Distributing Systems., By J. R. Dick, 
_ .B.Sc., M.LE.E., and F. Fernie, A.M.Inst.C.E., A.M.1.E.E. 
. Pp, X +468+xvi_ London: Benn Bros., Ltd., 1919. Price 
We gather from-the preface. to this second) edition. of. Messrs. 
Dick and Fernié’s book that the war was.the principal.obstacle 
to its éarlier iesue..» Our readers will probably remember that 
we pointed out--when the first edition. was published, that. a 
second ohe; freed. from the errors which marred the. first, 
should. be issued. as soon as possible. ‘The interval enforced 
by the war -hns afforded ample time’ for the..careful and 
thorough. revision,’ correction, and bringing up-to-date of the 
work. We'are glad'to say that this opportunity has been 
Thefe was any doubt that. the authors of this book 
were the ‘possesgors,’ between them, of’as ‘great an equipment 
of téchtiical ability and -practieal experience as any two men 
who could possibly have ‘been ‘selected to’ write a book on 


this subjéct. :That. was what made it such a pity that the 
first edition ‘was so imperfect, and although Mr. Dick thought 


we were rather too hard on the publishers in our comments, we 
think he will. by now have realised that it was because we 
were disappointed that the hopes we had based on the book’s 
appearance had not been fulfilled. 

. Now that the book has been reprinted with the care that 
its importance warrants, with misprints and practically all 
errors removed, we unreservedly congratulate both authors 
and ‘publishers on the publication of a work which must find 
@ place on the most accessible shelf of every engineer worthy 
the name who is interested in distribution. 

We think it would add to the usefulness of the book as a 
work of reference if the formule were numbered ; and although 
they are correct there are signs omitted on pages 17 (foot) 
and 21. Kirchhoff’s name has an “‘h”’ left out on pages 6 
and 7, though it is correctly spelled on p. 101. On p. 9 we 
find *‘ an uniform,”’ and on p. 14.“‘a uniform.” We regard 
the latter as correct, but it is at least a case where uniformity 
should be observed. The use of “further” for ‘ farther,” 
as on p, 25, is so common a mistake as almost to have become 
sanctioned by usage. On pages 25 and 26, so far as we can 
see, there is no difference in significance between | and L, 
and it is a little confusing to find them. used indiscriminately. 
Not to labour this line of criticism, which is as tiring as it is 
thankless, we would commend to all writers who include 
numerous formule in their works, the propriety of not only 
numbering their formule, as suggested above, for convenience 
of reference, but of preparing a list of symbols, placing them 
in an appendix, and sticking to the same sign for the same 
thing and the same meaning for the same sign. We do not 
like to see kilowatt-hours called ‘‘ kelvins,”” and a capital 
“K” cannot be justified in any event (p. 55). What autho- 
rity do users of the term produce for their practice? Was 
there not once a proposition that ten units should be called 
one kelvin? 

The layout of an electrical distribution system is a matter 
in which practical experience is the best teacher, but the 
greatest good results from the union of practical experience 
with theoretical knowledge, and the ability to apply the 
faculty of scientific analysis. It is stated at the conclusion 
of the first chapter that ‘ the designing is possibly as much 
of an art as a science,”’ and that “ any network can be com- 
patel analysed by the application of Ohm’s and Kirchhoff’s 

ws, but there are no simple rules for constructing a network 
synthetically.’’ Since the majority of engineers engaged in 
the distribution and supply of electricity are called upon to 
make the best use they can of some existing network, it is 
precisely the faculty of scientific analysis which is most needed, 
in order that the best judgment can be exercised as to whether 
any improvements can be effected. It does seem a little dis- 
appointing, however, after making lengthy calculations about 
the economy. of stepping a distributor, as on p. 21, to be told, 
on turning over the page, that the theoretically possible sav- 
ing is not generally attainable, the practical difficulties being 

t 


great. 

On p. 112 the conclusion is reached that the amount of 
copper used will be a minimum if a constant current density 
is maintained. This must surely be modified in tice, or 
where would be the advantage of using a much hig’ current 
density in small conductors?’ The good old rough-and-ready 
rule of one thousand amperes per square inch has been 
abandoned for many years. We are glad to see emphasised 
the necessity of: most carefully balancing the two sides of a 
three-wiré network; and agree with the authors that this is 
best carried out by the card system. It is still far too often 
the case that the balancing is'done in a haphazard way, with 
ill-kept records which are never consulted. There is no diffi- 
culty ‘whatever in properly totalising the records when a 
separate card is used for each consumer. 

It would be well to differentiate in‘'some way between the 
word “ outer,”’ applied to a ‘three-wire system, as on p. 122, 
and the same word applied to the external conductor of a 
concentric cable; which is presumably what is meant on 
p. 165. In the first case the “‘outer"’ is not earthed, and 
in the second case it is the “‘ outer and that only which 
is earthéd. ‘On p. 165 we are once again told of the futility 
of making calculations, and where resonance effects are of 
importance we are advised to use the oscillograph; and a 
“but ” is somewhat significantly introduced into the footnote 
to that page: A.mathematical.study.of resonance, but with 
many practical points of view, is to be found in Mr. M. B. 
Field’s.paper,. Journal 1.E.E.,. June, 1908."", On p. 173 the ex- 
pression “ unearthed ” neutral is used. Since the neutral is 
not in this case exhumed, a better word, it seems to us, would 

We think the question of heavy rushes of current on switch- 
ing-in transformers might have been dealt with when consider- 
ing the allied question of ‘abnormal pressure rises. It has 
often been stated, even publicly, that such heavy current 
rushes, due in large measure ‘to opposition between the sense 
of the residual magnetism and that of thé current wave, can 
be prevented by switching in slowly.’ This, with an oil 
switch, would’ seem at least unreliable; and we wonder’ what 
experimental ‘evidence’ could be ‘adduced in support of the 
view that such action woild be efficacious. 

We should like some amplification of the statement made 
on p. 179 that three-phase transformérs are costlier than those 
for singlé phase.” The cost of'three single-phase transformers 
for a given total output is undoubtedly greater, in all but the 
largest sizes, than that of 3-phase transformer of the same 
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output; and the question whether a three-phase transformer 
of a given output is or is not more costly than a single-phase 
transformer of the same output depends almost entirely on 
a manufacturer's practice and factory lay-out. 

We are quite sure that neither the I1.K.C. nor the B.E.S.A. 
(referred to on pages 194 and 195 as the E.S.C.) speak of 
degrees Fahrenheit in any of their publications, and there is 
no reason why any engineer should do so. It was with some 
surprise, therefore, that we found sundry extracts from these 
standards translated into that scale on the pages mentioned. 

On p. 196 the authors record their opinion that the shape 
of the conductors has little or no effect on the factor of safety 
of the cable at high voltages. We think this point might 
with advantage be developed somewhat, with reasons why it 
should be supposed that it had. On, p. 207 it is stated that 
“every cable maker's composition is secret, and probably 
different.’’ Well, we wonder! On p. 260 we think the authors 
are right in recommending the bonding and earthing of the 
lead as against breaking it at short intervals for the purpose 
of localising corrosion or burning. On p. 280 we read: “* Vul- 
canised bitumen softens when heated, and the conductor 
tends to become decentralised. ‘This statement is often made 
and nearly as often contradicted.’ We should not be inclined 
to attach much, if any, importance to a contradiction of this 
sort. It is very obviously an ex parte statement, and the clue 


is provided by the next sentence: ‘‘ We believe the effect 
takes place far more readily with some makes than with 
others.’’ Is it really an objection to the use of iron pipes 


that if a cable fails it is liable to cause a very bad earth and 
interrupt the supply? To our way of thinking, this is pre- 
cisely what should happen. It conduces, among other things, 
to speed of repair, if the supply is completely cut off, and a 


lame supply is as bad as none at all. We are in complete 
agreement with the authors in advocating the employment 
of none but well-paid, thoroughly competent jointers. A bad 
jointer can cost more in the damage he brings about than 
could be saved on his pay in a hundred years. 

The authors recommend that when a cable is to be hauled 


a rope should be attached to the core. We remember a con- 
trivance like a wire stocking, which slipped over the sheathing, 
and the harder it was pulled the tighter it got. This device, 
we believe, was first used by Mr. Fedden. Is it still em- 
ployed? We are glad to see due emphasis laid on the keeping 
of records and the correct allocation of all costs. Great pains 
are taken to get the costs.of generation correct, down to the 
third place of decimals, but those relating to distribution are 
seldom so accurately known. There is a useful chapter on 
earthing and earthing devices, and incidentally the Bowden- 
Thompson system, in which metallic shields are introduced 
between the conductors, is not regarded with favour, for 
the reason that, in the authors’ opinion, the stress in the 
dielectric is raised by as much as 70 per cent. In any case 
there would seem to be the same objection to the introduction 
of metallic shields as to the use of earth shields in trans- 
formers, to which many take strong exception, because it 
puts the candle too near the gunpowder. We must presume 
that the sentence on p. 361 which reads: ‘‘ Carbon ends 
packed round the earth plate are sometimes used for lightning 
conductors ’’ does not mean what it says. Perhaps carbon 
ends are sometimes buried round the earth plates of lightning 
conductors, but the sentence should be reconstructed. 

We have devoted a good deal of space to the consideration 
of this book, because we think the subject with which it deals 
is one of the most important in the domain of electricity 
supply. The authors give careful and mature attention to 
its many aspects, and do not hesitate to give their own views, 
based on experience, even where they conflict with opinions 
generally held, and in some cases previously held by them- 
selves. The book contains information of interest and value 
not only to the mains engineer, but to the general manager, 
the station engineer, and all engaged in central station work. 
In addition to these, the manufacturer will find in it things 
which he ought to know, whether he be a maker of cable, 
machinery, transformers, or switchgear. And. in conclusion, 
we are glad to have the opportunity of extending to the book 
the welcome we should have liked to have been able to give 
it on its first appearance. 


U.S.A. Wages Fall.—With immigrants arriving in the 
U.S.A. from Europe at the rate of a million per annum, 
American labour leaders are becoming increasingly apprehen- 
sive at the prospects of widespread unemployment. Tt is trne 
that thev proclaim that the high wages established during the 
war period must not be reduced, but the fact remains. and it 
is an encouraging one, that wherever necessary curtailments 
of pay have been enforced they have been accepted. Striking 
illustrations of the fact are contained in Press reports which, 
inter alia. state that threatened strikes for increased wages in 
New York have been abandoned. Moreover, from Virginia 
comes the significant news that cotton factory employés have 
of their own volition voted for a reduction in wages of 25 per 
cent., and in the textile centres of Pennsylvania and New Eng- 
land wage decreases of from 15 to 25 per cent. have heen 
decreed without dispute. In this country prices of various 


commodities have recently fallen and others show signs of 
following. 


LEGAL. 


Tse Baritiss THomson-Houston Co., Lrp., v. THe Corona 
Lamp Works, 


Tue following is an abstract of the judgment of the Master 
of the Rolls in this case upon the plaintiffs’ appeal from the 
judgment of Mr. Justice Sargant, a summary of which 
appeared in our last week’s issue :— ; { 

This appeal from Mr. Justice Sargant raises the question 
of the validity of certain letters patent No. 10,918 of 1913 
granted to the plaintiffs for improvements in incandescent 
electric lamps. ‘The lamp protected by the patent is known 
as the half-watt lamp, and has proved in practice to have the 
qualities claimed for it, and there has been a great and in- 
creasing sale of lamps made under the patent. I agree with 
Mr. Justice Sargant that the defences to the action are 
reduced to: (1) Want of invention or subject-matter; (2) 
insufficiency; and (3) non-infringement. I also agree with 
him that little importance is to be attached to the defence of 
non-infringement, and that it was proved by the evidence 
given before him, assuming the validity of the patent. The 
other two defences are, however, of much more importance. 

The general history of the incandescent lamp is stated by 
Mr. Justice Sargant in his judgments, and I do not need to 
repeat it. The result was that in 1913 the tungsten vacuum 
lamp, for all practical purposes, held the field, and attempts 
at improvement had latterly taken the form of attempts to 
obtain a higher and more perfect vacuum. 

There had, however, been attempts to produce gasfilled 
lamps. but the result had been unsatisfactory, because the 
loss of heat and therefore of light by convection or conduction 
exceeded the beneficial effect in preventing deterioration of 
the material by vaporisation. 

The plaintiffs claim that they have overcome these diffi- 
culties, and that their discovery renders the introduction of 
gas into a metal filament lamp no longer a retrograde step, 
but an advance in lamp construction, which makes practicable 
a higher temperature, and therefore a greater incandescence 
without prohibitive vaporisation, and without excessive 
shortening of useful life. It seengs to me that the essential 
discovery is that the conduction and convection losses can be 
overcome and counteracted by increasing the temperature 
and incandescence without shortening the life of the lamp 
if with a suitable gas and a suitable pressure the filament 
employed of tungsten or other suitable metal is large in 
diameter or cross-section. I shall have to examine later the 
meaning of* the word “ large.’’ It is thus described by Mr. 
Swinburne. an expert witness called by the plaintiffs: ‘* The 
invention is this; it can be put very shortly, it was found 
that a tungsten lamp could not be run commercially under 
something in the neighbourhood of 1 watt ver candle. the 
reason being that if you tried to run it at a higher efficiency 
the tungsten went off and blackened the lamp. Langmuir 
realised that if he put the gas in he might stop this vaporisa- 
tion of the filament, but he also realised what was most 
important, that the ordinary case of putting a gas in would 
carry away heat by convection: he realised if this filament 
was thick the lighting power increased directly as the dia- 
meter. but the convection did not increase nearly so fast, 
therefore, if he started, as it were, a race between the two, 
he could succeed at a certain diameter in getting a higher 
efficiency with a decent light than he could before, because 
by using a thicker filament the convection did not increase in 
proportion, and so he is enabled to solve the difficulty. It 
is not that he is merely getting a little advantage, it is that 
he has really a tremendous advantage. and this change in 
lamp manufacture is a very fundamental change, and one of 
enormous commercial importance. It is the biggest step in 
lamp making that T know of.’ The snecification points out 
that a large. or as it is sometimes called, a thick filament. 
mav be obtained bv increasing the size of a straight filament 
or by using a smaller filament and coiling it closely so as to 
vroduce something approaching to a cylinder. It does not, 
however, point out that in making a small lamp of low candle 
power such as is suitahle for domestic use. it is necessary to 
obtain the henefit of the invention that the filament should 
he coiled. That it is necessarv in such a lamp to coil the 
filament seems to be admitted by the appellants’ counsel. 

In order to prove their defence of want of subject-matter, 
the defendants referred to a number of earlier patents in 
which it was said that the whole of the subject-matter of the 
patents was to be found. Mr. Justice Sargant examined these 
earlier patents minutelv, and came to the conclusion that the 
disclosures contained in them were not such as to deprive 
the plaintiffs’ patent of subject-matter or inventive merit. 
T agree with his comments upon. and the conclusions he draws 
from, these earlier patents. The new element introdneed as 
to the old knowledge by this discovery is, as Mr. Swinburne 
says. that by using a filament of large diameter or cross- 
section. whether it be what was called primorilv large or 
secondarily large, namelv, a filament in itself thin but having 
the effect of a thick filament by being closelv coiled. the 
advantages of the introduction of gas may be obtained without 
the disadvantages which up to then had accompanied it. The 
appellants’ counsel contended that the discovery and the 
invention extended beyond that of largeness in the filaments, 
but T am unable to see that this is the case, and Mr. Swin- 
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burne does not seem to claim anything beyond the use of a 
large filament. 

lt remained to examine whether Mr. Justice Sargant was 
right in holding that the patent was bad from insutticiency, 
because there was no suflicient definition of largeness to show 
the ambit of the monopoly clanned. Tbe description of the 
tilament in the first claim is ** a filament of tungsten or other 
refractory metal of large diameter or cross-section or of con-”* 
centrated form,’’ the latter expression referring to the fila- 
iment when closely coiled so as to produce the effect of a 
large cross-section. There seems to have been some discussion 
ut the trial before Mr. Justice Sargant, but before us the 
meaning stated by him in his judgment was accepted by the 
appellants’ counsel. It is us follows: “In other words, 

‘large’ must not be regarded absolutely in relation to mere 
diameter or thickness, but is limited or modified in relation 
to results, and means sufficiently ‘large’ to take advantage 
of the new discovery as to convection and conduction losses 
enunciated at the foot of page 8 of the specification, and 
accordingly to produce such a combination that much higher 
temperature and — may be obtained with a com- 
mercial length of 1 

As I have said, - real discovery is that by the use of a 
large filament the introduction of gas into the lamp is made 
possible and good results obtained from it without the cor- 
responding disadvantage of convection and conduction losses. 
The actual degree of largeness must vary according to a large 
number of varying circumstances in the manufacture of 
different lamps, and it seems to me that the only way in 
which the requisite degree of largeness can be ascertained is 
by a number of experiments under the special conditions in 
which a particular lamp is manufactured. Similarly, as 
pointed out by Mr. Justice. Sargant, the only way in which 
«a lamp maker can ascertain whether he is infringing the 
patent is by making experiments for the purpose of ascertain- 
ing whether a gasfilled lamp attains such a degree of efficiency 
und such a length of life as to fall within the patent. 

This, in my opinion, is too vague a definition of largeness 
io describe the nature of the invention or limit the ambit 
of the claim, and, therefore, I think the decision of Mr. 
Justice Sargant was right, and the appeal must be dismissed 
with costs. 

The Lords Justices delivered judgment to the same effect. 


An Execrricitry Suppty ContTRACctT. 

APPLICATION TO ANNUL. 
tue NortH Merrorouitan Evecrric Power Surrty Co., of 
roadway House, Westminster, were the applicants to Mr. 
Justice P. O. Lawrence, in the Chancery Division, on Thurs- 
day, upon an adjourned summons, for an order suspending 
or annulling four agreements made for the supply by them 
of electrical energy to the Corporation of Stoke Newington, 
or by consent amending them, on the ground that owing to 
the alteration of trade conditions occasioned by the war the 
contract could not be enforced without serious loss to the 
plaintiffs. 

Mr. Tyldesley Jones, K.C., and Mr. Craig Henderson ap- 
peared for the piaintiffs; and Mr. C. E. E. Jenkins, K.C., and 
Mr. Merlin for the defendant Corporation. 

Mr. JenKuNs said he imagined that it was not a case for 
suspension, but for annulment, otherwise the people of Stoke 
Newington would have to go in darkness. 

Mr. Jones said that would not be possible because even if 
his Lordship should decide in his favour it was obvious that 
a reasonable time would have to be allowed in order that the 
defendants might make arrangements to get their electricity 
elsewhere. The plaintiffs wanted the contract cancelled be- 
cause they were making a very heavy loss on it. The main 
cause of the increase in the cost of production was the rise 
in the price of coal and labour, due to conditions arising out 
of the war; and this entailed serious hardship on the plain- 
tiffs. They’ were under a statutory obligation to supply the 
defendants with energy even if the agreements were torn up. 
Under their Act they were bound to give every authorised 
distributor in their area a supply, and in certain cases the 
maximum prices were specified in the Act, but where the 
distributors did not take the whole of their supply from the 
plaintiffs then it was a matter for arbitration. 

Mr. Jenkrns said the plaintiffs had to make out not only 
that there had been an alteration in trade conditions occa- 
sioned by the war, but that they were suffering serious hard- 
ship within the meaning of the special Acts.of Parliament. 

An affidavit had been sworn by Mr. E. T. Rathven-Murray, 
general manager and chief engineer to the plaintiff company, 
in which he said that the increased cost of producing electrical 
energy was chiefly due to the increased cost of coal, and in 
a minor degree to the increased cost of labour. Even if they 
obtained any benefit from the order recently made for the 
reduction of 10s. per ton in the cost of coal used in the pro- 
duction of electrical energy for domestic and household pur- 
poses, that benefit must. be passed on to the defendants. 
Since that order was made the price of coal had again risen 
owing to the increase in the cost of railway and coastwise 
freights, and the plaintiffs would be compelled by order of 
the Controller of Coal Mines to use inferior grades of coal 
and slack which were uneconomical and unsuitable for use 
in the mechanical stokers of the plaintiffs’ boilers. In con- 


sequence of all this, the plaintiffs were making a heavy loss 
on the contract. In February last year they oflered to amend 
the agreement by the insertion of a * coal clause,”’ providing 
for an increase in the price of energy in proportion to we 
increase in the price of coal, but they had never been able 
to obtain a reply from the defendants. 

The aftidavit was read by Mr. ‘I'yldesley Jones when the 
hearing was resumed on Friday, when he said that a sum- 
lary statement contained in it showed that costs were falling 
down to the time when the war began, with increasing profits, 
while since then costs had been gradually rising. 

His Lorvsuip: There is no hope of a reduction in the cost 
of coal and freight? 

Mr. JONEs said unfortunately it could not be seen at present, 
but the plaintiffs agreed that such a thing might happep 
some day, and that was one of the reasons why they sug 
gested the insertion of a ‘coal clause’’ in the contract. 
He put in a table which, he said, had been published in the 
EecrricaL Review, showing the comparative charges by dis- 
tributors and power companies for light and power from 
1914. In that connection he said that, according to his 
instructions, Stoke Newington was the only local authority 
that had not raised its charges. 

Mr. JENKINS read an affidavit by Mr. Colin Stuart Hann, 
electrical engineer to the Borough of Stoke Newington, in 
reply to that of Mr. Murray. He said that in his opinion 
the annulment of the contract would deprive the defendants 
of the benefit of the competition which resulted in the agree. 
ments. ‘he plaintiff company was a wealthy corporation, 
supplying a great number of large customers, amongst others 
the Middlesex Tramways. In that connection they had to 
maintain a surplus of energy’ and the amount they supplied 
to the defendants was so small that it might be regarded as 
being supplied out of that surplus or waste product, and 
that was why they had been able to supply the defendants 
with energy at below cost price. With regard to the offer, 
he said the plaintiffs broke off negotiations. . 

Mr. Jones said there was no such thing as waste product 
in relation to the supply of electricity. 

The affidavit then dealt with figures concerning cost of 
production, and concluded by stating that in the opinion of 
Mr. Hann, the increase of cost Caused by the deduction of 
the amount of energy supplied to the defendants from the 
total amount of energy produced by the plaintiffs should be 
almost inappreciable. 

Mr. JeNKiNs read further evidence dealing with the coal 
position, and said that it was common ground that the rise 
in the price of coal at first was due to the war, but it was 
open to question whether the later rises were not due to the 
peace. 

At the adjournment, Mr. Jones said that the offer to the 
defendants with regard to the coal clause was still open, but 
there must be a time-limit to it. He could not fight with 
his hands tied. 

Mr. Jenkins said he was not pressing the other side to keep 
the offer open, and he was not going to say that he accepted 
or refused it. 

Mr. Jones said it remained open until the next time the 
case was heard, and he would not withdraw it before. 

Mr JeNnkKINS then said that the defendants preferred to take 
a decision of the Court. 

The summons was thereupon adjourned to a day to be fixed. 


A MISUNDERSTAXDING. 


Ar Blackburn County Court, on Monday, Thomas Speak, 
electrical engineer, claimed from Thomas W. Foster, engineer, 
of Montague Street, £13 10s. for work done. Defendant paid 
£8 10s. into Court. It was stated that plaintiff agreed to 
install a 2-u.p. motor engine for £8 10s., and a 6-H.P. motor 
for £5. Defendant said the £8 10s. was to cover both jobs. 

His Honour gave a verdict for £12, and said there had been 
an honest misunderstanding between the parties. 


Mauicious DAMAGE. 


At Holmfirth, last week, Hirst Taylor and Harry Heeley were 
each fined £5 and 35s. costs, for maliciously damaging an 
electric light globe in a Great Central corridor train travelling 
between Penistone and Brockholes. Each dared the other 
to kick the globe down, and eventually Heeley did so. 


OBTAINING EwectricaL Goops BY FALseE PRETENCES. 


At the Central Criminal Court, on Tuesday, last week, 
Edward Adames, 47, described as an electrician, pleaded 
guilty of obtaining quantities of electrical goods by false 
pretences from the Edison Swan Electrical Co., Ltd., and 
the Sun Electrical Co., Ltd. Mr. Fortune, who prosecuted, 
stated that last May the prisoner went to the premises of 
the Edison Swan Electrical Co., Ltd., and ordered a quantity 
of electric lamps. He promised to pay the next day, and 
in order to obtain the goods handed over a trade card con- 
taining the name ‘‘ Edward Adames & Son, electrical con- 
tractors, 12, Savoy Rise, Savoy Street, Strand."’. On the 
strength of this statement he got possession of the goods, 
but it subsequently turned out that no business of any sort , 
was carried on by him at the address given. Two days later 
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he again called at the utors, and obtained further goods 
for. which he, gave a cheque, which was, dishonoured on pre- 
sentation. In September he obtained in similar 
manner from the Sun Electrical Co., A police officer 
stated that the accused had been an. ae sical engineer for 
many years, and he appeared to have obtained orders from 
various, householders for electrical work, receiving money on 
account, but did not carry out the work. By means of a 
worthless cheque he had also obtained electrical goods from 
the: British Thomson-Houston 

The RecorpDer sentenced the accused to 12 months’ imprison- 
ment with hard labour. 


Research GRANT PROTEST. 


As has been previously mentioned in the E.ecrrica Review, 
on August 5th last the shareholders in Messrs. Brunner, Mond 
and Co. agreed to a resolution authorising the directors to 
distribute the sum of £100,000 from the investment surplus 
reserve account among selected universities or other scientific 
institutions for the furtherance of scientific education and 
research. As a consequence of this resolution, Mr. Evans, 
a shareholder in the company, who at the meeting voted 
against the resolution, ee to the High Court for an in- 
junction to restrain e company from disbursing the 
amount agreed upon. 

Before Mr. Justice Eve, Mr. Cayton, K.C., for the plaintiff, 
submitted that the resolution was ultra vires of the company, 
and therefore could be objected to by one shareholder. The 


THE SHIPBUILDING, ENGINEERING AND ELECTRICAL EXHIBITION. 


object of the company, as set ous in, 

of association, was to acquire the business of Brunner ond 
and Co., chemical but it wae also stated that 
the com] ny took power to un dertake any business inci dental 
and conducive to the carrying out of the main object. Mr. 
Justice Eve observed that the case seemed to resolve Ceol into 
a decision as to whether the disputed sum was to be devoted 
-to an object incidental and conducive -to, the main, object, and 
Mr. Maveuam, K.C., for the defendants, said that was his 
clients’.case. _ Mr. Clayton maintained that a limit had to be 
set. to the. disposal of money in this way, and the object 
should be.conducive in a specific and not in a general manner. 
In his jud t, Mr. Justice Eve said that it was urged.on 
behalf of, the plaintiff that the terms of the resolution. were 
too. vague, but he (his Lordship) could not agree... He felt 
some difficulty, however, in the definition of the furtherance 
of . scientific education and: research, but could not disregard 
the evidence of the directors, who were specialists.in the busi- 
ness. The directors said that the grant would tend to train 
men whose services would eventually be advantageous to the 
company, and that seemed to his Lordship to dispose of the 
criticism that it was too general and not confined to a special 
branch of science. The evidence showed that the company 
had experienced difficulty in obtaining the right class of men, 
and the provision of this fund would enable an efficient, body 
of men to be brought into existence by whose services the 
corapany would benefit. In the circumstances, his Lordship 
considered that he ought not to interfere by injunction, and 
he would therefore make no order. 


Messrs. BRECKNELL, Munro & RoGcerRs, LTp.—A representa- 
tive collection of electric traction and haulage gear is to be found 
on this stand. The exhibits include the Brecknell electric signal 
for suburban lines and light railways. The whole of this 
apparatus, with the exception of the lamp boxes, is placed on the 
overhead line. A mechanical “ off” contact is fitted, which renders 
sticking of parts, owing to the coils becoming heated, impossible. 
A new type of pantograph current collector (fig. 9), in siz2s of from 
10to 500.amperes, is shown. This collector is made with either one or 


9.—PANTOGRAPH CURRENT COLLECTOR, 


two collector bows in aluminium or copper. The largest size will 
rise to wires fixed '7}'ft. above the roof of the vehicle on which it 
is monated. Other exhibits are double-pole collectors, three-phase 
pantograph collectors, slip-ring collectors, trolley heads of various 
types and size. collector. shoes, trolley wire ears, “i insula, 
tora, switchgear, moulded mica and rubber insulation, &c. 


(Continued from p. 667.) 


Messes. TELFORD, GRIER & McKay. —This exhibit consists of 
Morse lamps and semaphores, an “ Electolite” lighting set, a ship- 
yard electric winch, and ships’ electrical installations. A ‘ W.G. 
tell-tale forms a feature of the display. This is connected up to 
five lights representing the navigation lights of a vessel. Small 
indicating lamps show whether the navigation lights are “on” or 
“ off.” Should any of the lamps fail, a solenoid drops and closes a 
warning-bell circuit. 

Messrs. KELVIN, BorroMLEy & Barirp, LTp.—Among many 
other instruments, this firm shows examples of its “ Pneumer- 
cator” tank gauge which, in addition to indicating the liquid 
head, can be calibrated to give a direct reading of the corresponding 
weight or volume. An electric annunciator may be fitted to the 
instrument to indicate predetermined mean, maximum, minimum 
or other levels. The mercury in the device mé@kes and breaks its 
own connections at the determined point, thereby operating an 
indicating hand on the annunciator and ringing an alarm bell. 
accomplish this, the only wiring necessary is between the mercury 
columns and the annunciator. Diaphragms and floats are entirely 
obviated. The “ Denny-Edgecombe” torsionmeter (fig. 10) is a 
notable feature of the stand. This device is actuated by the 
angular twist of a known length of the shaft transmitting the 
power to be meastired. Two mémbers of the toraionmeter are 
rigidly attached to the shaft at a specified distance apart, and the 


Fia. 10.—DENNY-EDGECOMBE Tonsiow ‘METER. 


relative angular movement is transmitted through a step-up system 
of balanced levers to a contactor-arm moving. over a speci , 
constructed rheostat carried by and rotating with the de pe 
current in a local circuit, including a differentially-wo 
is controlled by the position of the rheostat contactor-arm and, the 


indicator ja alibrated to read directly tho H.-P. transmitted ab, 
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known speed of revolution, or alternatively, the torsion in the 
shaft, as may be desired. The contactor arm rubs on the resistatice 
ribbon only while a reading is being taken, i.¢., so long as a push- 
button is depressed. Other features of the exhibit are draught 
indicators, sextants, barometers, 


Messes. HoLopaane, Lrp.—One of the brightest spots in 
the Exhibition is this company's stand, displaying examples of 
scientific lighting. Oa the front of the stand are three pairs of 
lamps exemplifying extensive, intensive, and focusing lighting 
systems, together with curves showing the distribution of the rays. 
Industrial-type lanterns are shown, as well as_ atreet-lighting 
lanterns fitted with band and bowl refractors. A special “ anti- 
glare” motor-car head light is contrasted with the usual design. 
Asymmetrical fittings ‘with a reflecting back and diffusing front, 
angle reflectors for shop-window lighting, and. refiector-refractors 
for offices, are included among the exhibits. A tastefully coloured 
bowl giving pleasing resulte—the Decolite"—is also on view. A 
collection of photographs shows the results obtained from lighting 
systems installed by the firm. 


Messrs. W. MoGrocn & Co., Ltp , have an extensive display of 


switchgear and fittings for ships’ electrical installations. On the 


stand is a marble switchboard built to comply with the latest 
Lloyd's rules, and’ fitted with quick-break knife switches and Home 
Office type fuses. ~‘ Klidos” switch and fure-boxes, water-tight 
bulkheads and glands are also exhibited, In the centre of the 
stand isa complete full-sized model of an electrically-fitted state-. 
room ‘with évery modern sppliance to hand. The bulk of the 
material exhibited is made in Birmingham. 


-Mgsses. Conpvuits, Lrp., show an extensive and 
attractive display of domestic electrical devices of all kincs, 
including Plexsim fires, kettles, irons, eleetric light fittings, &c. 
The well-known conduit is -not given much space, but a new type 
of ironclad .distribation board fitted with special fuse units so 
mounted as to make wiring easy, and to facilitate inspection, is 
shown, This is accomplished by hinging the interior on pins, 
enabling the whole to be lifted out at either end. Another feature 
of these “ Diaduct” boxes is the method of entry provided for the 
cables. The sides. of the boxes are slotted out and removab’e 
troughs, drilled as required, may be easily fitted. This feature is 
valuable when alteration of drilling is reyuired when the box has 
been fitted in position.. The boxes are made in sizes of from two 
to twelve ways of 15 amperes per way.. ; 


Messrs. Dent & Co. & JoHNSON, LtD.—This firm, which is 
associated with the installers of “Big Ben,” exhibits a wide 
selection of navigational instruments, including ships’ compasses, 
binnacles, &c,. “ Johnson's Patent” loud-speaking telephones for 
communication between various stations on board ship are shown. 
Thege are very efficient instruments, absolutely water-tight and 
unchanged by varying climatic conditions. All working parts are 
totally enclosed. A special type of ball is fitted, which is also 
suitable for mine signalling. 


THe Morcan Orvciste Co., Lro.—This firm displays a 
number of carbon brushes for dynamos and motors, magneto 
carbons, carbon switch contacts, telephone electrodes, diaphragms, 
&o., welding carbons and ca bon powder resistances, 


Tae HARLAND ENGINEERING Co, Ltp., and the Britisa 
Exectaic Co., Lto.—A comprehensive display of electrical 
gear, &c, is to be found on this stand. A speciality is mill motore, 
both a.c. and D.c,, aud a 160-H.P. paper-mill motor ia one of the 
largest machines in .the exhibit. . Internally ventilated by an 
enclosed fan, this is a good machine for satisfactory performance 
in wet and dirty situations. The Harland patent speed interlock 
is shown, which possesses the advantages of obviating heavy belts, 
cones, &c., permitting rapid changes of speed, and. abolishing 
heavy, light-obstructing driving mechanism. Ths action of ‘this 
apparatus. is best illustrated by the diagram, fig. 11, and may 
be _briefiy ; described. as follows :—A shaft A runs through the 
entire length of the’ paper machine, and is driven by a small 
motor. . This master shaft drives, by means of bevel gears 3B, a 
spur’shaftc. Theré aréds many bevels and shafts, &c , as there are 
individual motors driving different sections of the paper machine— 
that-is to say, if 10 motors are used to drive the paper machine, 
there w6ald be"l0 units of gear. Each spur shaft coupled to a 
‘differential gear D, the other end of the differential:is coupled to 


shaft®; “upon Which is mounted a small ‘cone pulley H, which’ 


is. dtiven sitiilar cone palley H mounted onthe sheft of the 
maia sectional motor driven by belt 1. The two pulleys K-repre- 
sent guide pulleys for the belt L; these pulleys are in practice 
mounted as near as possible’ to the pulleys H; enstring that, when 
ones set; tle belt & will not wander over the face of H. If the 
shafts © and E, coupled up to and supporting the differential p, 
are-running at different speeds, the case of the differential p 
enclosing the gear must revolve. This feature of the differential 
has been made use of. The differential D is surrounded by a 
stati shunt regulator M, with a moving arm G mounted on 
shaft £. shunt regulator M controls the speed of motor F, and is 
in circuit with it. If the case of the differential D revolves, and 
with it the shunt regulator arm G, immediately the speed of 
motor F is altered, and synchronism is effected automatically 
between spurs 0 and 5, and the switch arm G remains on one con- 
tact of the shunt regalator until any further factors operate to 
chavgé either the speed of the master motor or séctional motor F ; 
the arm G will then simply move slightly and will remain on that 
contact of the shunt regulator as will give the same. speeds to 
spurs c. and E£. The pulleys are used to give different drafts 
between the varidus s2ctions of the paper machine—15/20 per cent. 
speed change is generally provided for; 0 in the sketch shows a 


screw. abaft which goes to the opsrating side of the paper 
maching on the other side of the odl. By turning this shaft a 
few revolutions the operator can change the draft between sections 
within the limits of the cone pulleys—that is, about 15/20 per 
cent. The belt L has no power to transmit except that, required 
to overcome ball-bearing friction, The belt is made relatively 
heavy.so as to ensure slipless drive, and this has been shown to: be 
obtained in practice. The speed of the whole paper machine is 
changed. by altering the speed of shaft a. Immediately this is 
done, all the shafts & for a moment: run out of harmony with the. 
mastershaft ; asa result, all thedifferential gear cases move the shunt 
regulator arms G to such a position on the shunt regulators 
as will give individual harmony with the master shaft ; com- 
plete rest and synchronism is then attained, and. the whole. 


Fig. 11.—Tae HARLAND Parent SPEED. INTERLOCK, 


machine runs as if mechanically interlocked at the same draft. 


- No more relative movement can then take place than would be 


possible.if the different sections of the paper machine were 
coupled together by gears. This arrangement gives, in addition to 
the interlock, the greatest flexibility and ease of operation. 

A“ Crescent” coal-cutter is exhibited. This machine has its 
gears entirely enclosed in str ns cast-steel boxes. Lubrication, an 
important item in this class o! machine, is effected by a plunger 
pump fitted in the bottom of the gear,,box. The coal.cutter is in 
parts.easily assembled in the mine and giving great,rigidity. 
mine distribution fuse box, gate-end boxes, switchgear, &c,, are 
shown. In addition to these, there are pumps for water and 
tailings from metalliferous mines. s:{1 to 


Tuz INTERNATIONAL MARINE Co. 
Lrp.—-This stand includes a replica of the wireless telegraph 
cabin of a modern ship, in which is fitted a main-spark set rated 
at 14 Kw., a main continuous-wave set of the same nominal power, 
and a smaller 1}-Kw. set. The transmission side of the firet set 
works over a guaranteed range of 400 miles. The receiver is of 
the “31-A” type, in circuit with a new heterodyne receiver 
embodying a four-electrode valve. For shorter ranges the ampli- 
fying panel of a D.F. set is used for reception purposes. The C.w. 
panel may be used for a range of 1,C00 miles, but is capable of a 
much, wider application. The range of the emergency set is from 
80 to 100 miles. The most important features of the apparatus 
are the small amount of space which it occupies, thé fact that a 
silence cabin is unnecessary, and that the sets are practically fool-* 
proof, being so simple in operation. 


Messrs. W. Brown & Co.—This Glasgow firm shows a wide range 
of electrical fittings and plant of many descriptions. The exhibit 
includes cables, rubber and bitumen insulated and lead-covered, and 
armoured ; storage cells in glass, and ebonite cases by FULLER's 
UnitTep Evecrric Works, LTD., as well as arc lamp carbons, &c., 
by the same firm. The products of the MIDLAND ELECTRIC 

ANUFACTURING Co., Lrp., shawn, include ironclad switches, two 
and three-pole, up to 200 amperes and 600 volts, fuses’ and distri- 
bution boxes. Motors manufactured by Messrs. Horace GREEN 
AND Oo. are shown: ‘ These ate D.C, motors of the énbdlosed venti- 
lated type up to 100 BH.P., and motors up to 200-B.H.P., 
and for all frequencies, squirrel-cage, made and fitted with 
solid welded rotor end rings, ball and roller bearings. Other firms 
represented on this stand aré WATERTIGHT Fitrines, LTD. (cast- 
iron, brass and sheet metal ‘fittings for lighting, &c., and special 
bulkhead fittings); New Brirish Suppty Oo., Lrp. 
and A.c. totally-enclosed, continuously-rated, low-tempera- 
ture motors); and Messrs, 8. G. Leaca & Co. (table, desk, and 
bracket fans, motor-driven sirens, A.C. or D.C., propeller: fans, and 
small motors for polishing and buffing). 


Messrs. VickERS, LtTp.—A large space has been taken up by this 
firm, which shows broaching machines, box-making machinery, 
railway materials, sewing machines, miniature. rifles, hydraulic 
valves, and an electrically-driven Williams-Janney hydraulis 
winding engine, kc, Associated with Vickers, Ltd.,are the Iooo 
RUBBER AND WATERPROOFING Co., MicaELL Lrp., 
Waite, Jacosy & Cv. (portable electric drills, magnetic adhesion 
electrical drills, and armatures ard components), T. CookE AND 
Sons, (surveying instruments, and instrument-making 
machine tools), Vickers: (electrio lighting sets, oil 
engines and winches), and S. FP. SaunpERs, 


(To be concluded.} °° 
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BUSINESS NOTES. 


Bankruptcy Proceedings—J. J. Symons (Zodiac 
Peerless Electric Lamp Co.), 25, Denmark Street, Charing Cross 
Road, W.C.—The public examination was held on November 16th, 
before Mr. Registrar Mellor, at the London Bankruptcy Court, of 
this debtor. The accounts showed liabilities £2,200 9s. 2d., against 
assets valued at £216 2s, 8d. The debtor stated that he joined his 
father in partnership, and they commenced the above business in 
October, 1918, with a capital of £200, The partnership was 
dissolved in November, 1919, when witness gave his father a 
promissory note for £200 in respect of money the latter had 
advanced to the business. He subsequently continued it alone, 
but under the same style until last August. After the dissolution 
he also made lamp shades, and dealt in silk. The premises were 
burgled in July last, and about £250 or £300 worth of silk was 
stolen, to which loss, combined with a fall in the price of silk and 
loss in trading, he attributed his failure. The examination was 
concluded. 

I. J. Hopson & B. H. NEwMAN (Modson & Newman), electrical 
engineers, 85, Queen Street. Exeter. Last day for proofs, Decem- 
ber 14th. Trustee, Mr. 4. H. Ward, 9, Bedford Circus, Exeter. 

O. Carr, electrical engineer, Oak Works, Headingley, Leeds. 
Last day for proofs, December Sth. Trustee, Mr. H. Clifford, 
official receiver, 24, Bond Street, Leeds. 


Company Liquidation.—EasterN ENGINEERING AND 
Suppty Co., Lrp., 351, High Street, Stratford—A meeting of 
creditors of the above was held recently at St. Margaret's House, E.C. 
According to the statement of affairs presented by the liquidator, 
Mr. A. Hartley, the liabilities amounted to £1,120. The assets 
were estimated to realise £138, less £69 for preferential claims, 
leaving net assets of £69 9s, 9d., or a deficiency of £1,050. The 
assets consisted of stock-in-trade expected to produce £4 ; fixtures 
and fittings, £10; good book debts, £114 ; and doubtful and bad 
debts, £203, estimated to produce £10. It was stated that the 
Sheriff recently levied execution on behalf of certain creditors, 
and sold practically the whole stock-in-trade. The stock was 
estimated at that time to be worth £300, but it only realised just 
a little over £130. The company had a little work still in hand, 
which was not yet completed, while the tenancy agreement was 
expected to be worth something, and the liquidator stated he hoped 
to receive £25 for it. Dissatisfaction was expressed at the 
situation disclosed, and the creditors decided to confirm the 
voluntary liquidation of the company with the liquidator appointed 
by the shareholders. 


Dissolations of (+ARNER 
AND MOTHERSDILL, electrical motor and mechunical engineers, 
249, Regent Street, Salford.—Messrs. A. Saunders, F. Garner, and 
F. Mothersdi!l have dissolved partnership. Debts will be attended 
to by Mr. F. Garner and Mr. F, Mothersdill, who will continue the 
business, 

ALMER, WHITE & Co., general and electrical engineers, Shard 
Mews, Hill Street, Peckham, S.E.—Mr. H. Thompson, Mr. A. Ducat, 
and Mr. ©. A. White have dissolved partnership. Mr. H. Thompson 
and Mr. A. Ducat will attend to debts and continue the business 
under the style of Ducat & Thompson. 


Trade Announcements.—THe NorrHern ELEecrRicaL 
Supp.iies Co., of 23, Bank Street, Bradford, wish to notify the 
— trade that they have no connection whatever with any 

m of contractors in Bradford trading under a similar name, 

ANGLO-OVERSEAS ENGINEERS AND MERCHANTS, LTD., have 
removed from “ Hastings House,” 10, Norfolk Street, Strand,W.C, 2. 

MIRRLEES, BICKERTON & Day, LtTp.—We are informed that on 
and after November 22nd, 1920, the London office will be Mirrlees 
House, 7, Grosvenor Gardens, Westminster, N.W.1. Telephone 
= Victoria 9123, Telegraphic address: Crudoil, Sowest, 

ndon, 


Catalogues and Lists,—Tue British Txomson- 
Houston Co,, Ltp., Mazda Houee, 77, Upper Thames Street, E.C. 4. 
—Two folders illustrated in colour and by photographic repro- 
ductions. One deals with bowl fittings for semi-indirect lighting 
and the other with “ Mazda” electric lamp bulbs for motor-car, &c., 
lighting ; both folders are fully priced. 

THE NEWMAN ELECTRICAL Co., 64, Newman Street, W.1.—A 
net trade price-list (12 pp.) of electrical accessories and general 
wiring supplies, including bells, cut-outs, batteries, switches, &c. 

Juius Sax & Co., Lrp., 24a, High Street, New Oxford Street, 
W.C., 2.—A priced and illustrated catalogue of opal glass, “‘ Holo- 
phane” glass and alabaster bowl reflectors and fittings, and also 
wall plugs, lampholders, “ candle” fittings and interlocking switch 
plugs. 

STERLING TELEPHONE AND ELEcTRIC Co., Ltp., Telephone 
House, 210-212, Tottenham Court Road, W.1.—Publication 284, 
an illustrated price-list of telephones with throat microphone trans- 
mitters and accessories. 

Hupson’s ELECTRICAL ENGINEERING Co., LTpD., 7 and 8, Pru- 
dential Buildings, Leeds.—A blotter bearing a picture of a motor 
and advertising two and three-phase squirrel-cage and slip-ring 
types. 

THe Epison Swan Execrric Co., Ltp,, Ponders End, Middle- 
sex.—An illustrated and priced leafiet dealing with the * Ediswan ” 
electric fire. ‘ 

Economic Execrric, Lrp., 10, Fitzroy Square, W. 1.—A catalogue 


(20 pp.) of wireless apparatus. Very fully priced and illustrated, 
with index of listed articles. Also — a list of published 
works on wireless telegraphy and telephony. 

THOMAS BROADBENT & Sons, Lrp., Central Ironworks, Hudders- 
field.—An illustrated and detailed catalogue (30 pp.) of A.c, and 
DC. electric hydro-extractors, motors, and switchgear. 


Book Notice. —‘Telegraphy.” By T. E. Herbert. 
Fourth Edition, with Addendum, Pp. xx + 1,020; 640 illus- 
trations. London: Sir I. Pitman & Sons, Ltd. Price 18s. net. 


The Electric Propulsion of Ships.—We are informed 
that an application for a British patent (No. 133,301), which has 
been lodged by Messrs. Brown, Boveri & Co., Ltd., will be opposed 
by Capt. W. P. Durtnall, on the ground that the use of a saelf- 
starting synchronous polyphase motor for driving the propeller 
shafts of ships has been covered in previous lay-outs for his 
‘ Paragon ” system. 


Municipal Representatives on an Industrial Council.— 
The Hampstead Borough Council has passed resolutions stating 
that while in sympathy with the principles of the Whitley Councils, 
it considers that the present constitution of the Metropolitan 
District Council of the J.1.0, for Local Authorities’ Non-Trading 
Services (Manual Workers) is not such as will guarantee impartial 
consideration of questions relating to wages. This is said to be 
due to the fact that a number of representatives of Borough 
Councils sitting on the body are Labour members of those Councile. 
The resolutions call for the appointment of an independent body 
as a tribunal of first reference, The Battersea Borough Council is 
replying that while it agrees that it is inadvisable for municipal 
authorities to be represented by Trade Union officials, it resents the 
implied suggestion that Labour members of Borough Councils are 
unlikely to give impartial consideration to the wage questions 
brought before the Metropolitan District Council. 


Lead Report.—In their report dated November 20th, 
Messrs. JAMes Forster & Co, say :—Closing prices yesterday 
were £32 10s. for November, and £31 15s. for February, a 
reduction on the week of 40s. and 35s. per ton respectively. The 
bottom vaiues of £32 for November, and £31 15s, for February 
were done on Wednesday. Business has been extraordinarily active, 
the turnover being over 7,000 tons, the selling most aggressive, 
and the loss on each of the first three days of the week 20a, to 30s. 
per ton. Thursday—the most active day, when 2.500 tons changed 
hands—-showed an advance of 15s. per ton for all positions, but 
yesterday the market again eased off about 5s. per ton. On 
Monday, outside the market, nearly 1,000 tons were sold for prompt 
shipment, much of it at £36 58.and £36 10a. f.o.b. Consumers 
have bought largely, chiefly for early deliv: ry, but also for next 
year. The Broken Hill Associated Smelters expect to commence 
shipping in February ; the production expected is 7,000 tons per 
month, of which 4,500-5,000 will be available for export. 

Messrs. G. Cawson & Co, say that the unexpected supply of 
prompt lead from France encouraged sales of considerable quantities 
of forward lead at low prices, Consumers in some instances have 
taken advantage of these forward sales to cover their future 
requiyements. The outlook still points to an unsettled market. 
Should speculators, however, cease their operations of selling 
forward lead, we should look for some recovery. 


Copper and Lead Prices.—Messas. F. Smira & Co. 
report November 23rd.—Copper (electrolytic) bars,- £95, £7 
decrease ; ditto sheets, no change; ditto wire rods, £111, £7° 
decrease ; ditto H.c, wire ls. 2d, decrease. 

Messrs. JAMES & SHAKESPEARE report November 24th, copper 
bars (best selected), sheets and rods, £143, £6 decrease; English 
pig lead £30, £3 reduction on last week's quotation. 


The “Paragonisation” of T:amways.—Referring to the 
serious financial situation of the Briusnh tramway industry, 
Captain W. P. Durtnall suggests that a solution to the problem ‘s 
to be found in the general application of the “ Paragon ” thermo- 
electrification system. The tramcarsa under this system would in 
most cases carry their own propulsive energy in the form of 
the new super-Diesel “Paragon” internal-combustion engine, 
using heavy fuel oil, or residue from gas works, This engine 
drives a small generator mounted under the car, and the same 
overhead lines, or slot system of conductors, may be utilised {o 
allow an electrical exchange of energy automatically to take place 
between the various cars, whether they be starting or climbing 
grades or regenerating and running down grades, &c. The energy 
at present supplied from central power stations will no longer be 
required, and this release will in many cases be welcome, as the 
energy now used for tramcars can, of course, be used for lighting 
and stationary power purposes, &c. It is very doubtful, he says, 
if the overall thermal efficiency with the present system is more than 
5 to 6 per cent., but with this new system it can be raised to at least 
25 per cent., and with the credit due to regeneration it will 
possibly rise to 32 per cent; in that case a very great reduction 
in the fuel consumption per car-mile will result, Thesame car-sheds 
would, of course, be required, and also the repair plant, but no 
power station would be wanted. 


Inquiries.—Makers of the “ Emeralite” electric table 
lamp fitting, of armature coil pullers and winders, and of brass 
rings and chains for bowl fittings, are asked for, 
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B.T.H. Smoking Concert.—n the evening of the 19th 
inst., the Willesden drawing office staff of the British Thom- 
son-Houston Co., together with many members of the en- 
gineers, general, and works staff, laid aside all their business 
troubles and worries and spent a most enjoyable social even- 
ing. Prior to the concert, and promptly to time—in accord- 
ance with B.'T.H. punctuality—84 members made a pre- 
arranged attack on the staff canteen, and did justice to a 
palatable tea, which was provided by the company. 

Before the commencement of the concert the chairman 
and Mr. E. J. Blackaby gave the toasts: ‘‘ The King ”’ and 
* Our Fallen Heroes,’’ respectively. 

The works manager, Capt. C. R. Acklom, R.N., C.B., 
C.B.E., in response to the toast of ‘‘ The Company and the 
Manager,’’ most suitably given by Mr. H. C. Heath, expressed 
his thanks for the reception and for coupling his name with 
The Company.’ After expressing his pleasure at being 
present, he remarked upon the great activity of the electrical 
industry throughout the United Kingdom, and upon the high 
pressure under which the Willesden works was working. 

The toast of ‘The Visitors’’ was cordially given by. the 


chairman, and responded to by Messrs. T. Hatton (works 


superintendent) and J. H. Castell (late of the B.T.H.). 

Much credit is due to Mr. Leggett (works staff) for the 
brief and concise manner in which he toasted ‘‘ The Artistes, 
Committee, and the well-known caricaturist, Mr. H. Secre- 
tan.” Messrs. B. Townsend and P. H. Rolfe responded on 
behalf of the artistes and the committee respectively. 

During the evening three prizes were given for the winning 
number from the numbered programmes, drawn from 
u hat by the, Lancashire comedian, Mr. J. Wilson. They were 
won, in order, by Messrs. R. D. Patrick, W. G. Blackwell, 
and F. B, J. Skudder. 

A hearty vote of thanks was accorded to the chairman on 
the proposition of Mr. F. Tuck. Mr. T. Hands responded, 
regretting that the refreshments, although they appeared to 
be in sufficient quantity at the start, did not hold out. He 
said that they were most fortunate in having the services of 
such accomplished pianists as Messrs. R. Snewing and 8. C. 
Witcombe. The talent was so good that it seems rather 
invidious to particularise, but mention may be made of the 
artistes Messrs. J. Wilson, A. Nicholls, B. Townsend, and 

4 y. The evening closed with ‘‘ Auld Lang Syne ”’ and 
the National Anthem. 


Engineering Wages.—New overtime and night shift 
conditions have been accepted by the Amalgamated Engineer- 
ing Union, after a ballot of the members. These establish 
for the first time in the history of the industry, in federated 
shops, uniform conditions for overtime and night shifts, and 
thus abolish the many anomalies that at present exist in 
different parts of the country. The agreement will take 
effect on and from the fourth full pay-day; night workers 
will be paid at the rate of time and a-third for 47 hours, and 
overtime at the rate of time and two-thirds, calculated on 
day shift rates. All hours between 12 midnight Saturday 
Sunday will be paid double time.—Daily 

ispatch. 


Wages and Salaries.—A ballot to decide the acceptance 
or refusal of an offer of increases varying from 3s. to 12s. per 
week made by the Joint Industrial Council for Area No. 10, 
is to be taken by the E.T.U. and other unions concerned. 

Mechanics’ mates will receive 2s. per hour from the be- 
ginning of November under a recent agreement between the 
National Federated Electrical Association and the London 
District Committee of the E.T.U. 

The threatened strike of L.C.C. tramway employés over the 
question of the classification of controller repairers and others 
as skilled operatives, has been deferred, and representatives 
of the Municipal ‘Tramways Association, the Metropolitan 
Municipal Tramway Managers’ Association, and the E.T.U. 
-were to meet on Wednesday last, November 2th. 

A meeting of the Joint Industrial Council for the Tramways 
Industry has been arranged for December 7th to consider the 
claims of tramway employés-for a further increase of 12s. 
per week. Many undertakings have expressed their inability 
to accede to the demand owing to the present state of their 
finances. 

The Hull Corporation Electricity. Committee has complied 
with a request of the E.P.E.A. to make payment of the agreed 
schedule of rates for members of technical staffs. The esti- 
mated additional cost to the Corporation is £1,000 per annum. 

Motormen and conductors in the employ of the Birmingham 
Tramways Department decided at a meeting on November 2lst 
to press, under the threat of a strike, for the advance of 12s. 
a week recently applied for. There was a refusal to accept 
arbitration. 

A conference of representatives of electric supply autho- 
rities—municipal and company—with the West Midland 
authorities (13 in number, in the counties of Warwick, Staf- 
ford, Salop, and Worcester) was held at Birmingham on No- 
vember 22nd, Ald. Bird (Birmingham) presided. It was 
unanimously resolved that all electric supply authorities in the 
West Midlands area be strongly urged to accept in their en- 
turety the conditions of employment and schedule of salaries 
for technical engineers on the staff of electric supply under- 


takings, as issued by the National Joint Board, and dated 
May 12th, 1920. 


Luxemburg’s Economic Future,— Under this title 
Mr. R. F. H. Duke, Commercial Secretary to H.M. Embassy, 
Brussels, gives in the B.O.T. Journal for November 18th a 
detailed account of the economic possibilities of this small 
but industrially important Grand Duchy. The population, 
formerly dominated commercially by German interests, is 
strongly pro-Ally, and there are already opportunities for 
British trade, which will increase as the rate of exchange 
tends to approach the normal. Inquiries from British firms 
should be addressed to the Commercial Secretariat at our 
Belgian Embassy. 


Excess Profits Daty,—Concern is being caused to the 
Chancellor of the Exchequer by the E.P.D. yielding very 
much less than he anticipated. The claims for rebates are 
enormous owing to the fall in trade, and threaten the early 
approach of a time when they will equal the revenue from 
this source. It is probable that a conference of bankers and 
merchants with the Chancellor of the Exchequer and other 
Ministers will be held shortly to consider the position. Though 
the tax has been raised from 40 to 60 per cent., the yield 
for the six months ended September 30th was £20,000,000 less 
than in the same period last year. Arrangements have been 
made for a conference between the Government (represented 
by the Premier, Mr. Bonar Law, the Chancellor of the Exche- 
quer, and the President of the Board of Trade), and leading 
bankers and traders. The Premier, accompanied by Sir Robert 
Horne, recently breakfasted with Mr. Peter Rylands, Presi- 
dent of the Federation of British Industries, at 10, Downing 
Street. The conference referred to, which may be taken as 
a result of the strong case put forward by Mr. Rylands, will 
be held, it is understood, before the Premier addresses the 
Federation of British Industries at its annual dinner. Some 
recently established firms have, it is stated, removed out of 
the country because they could not stand the taxation here. 


Export Credits Scheme.—The Department of Overseas 
Trade says the recent passage of the Overseas Trade (Credits 
and Insurance) Act through Parliament, and the fact that 
certain modifications have now been made in the export 
credits scheme, afford a suitable opportunity for bringing again 
to the notice of Chambers of Commerce and Trade Associa- 
tions the facilities afforded by the Export Credits Department 
in relation to British trade in Central and South-Eastern 
Europe. Up to the present time the scheme has not been 
taken advantage of to a very great extent, partly owing to 
the fact that manufacturers and merchants in this country 
have enjoyed a period of unprecedented prosperity, and have 
had no time to consider extensions in new directions. There 
are now signs of reaction and consequent slackness of trade, 
and it is, therefore, likely that manufacturers and others will 
be seeking new outlets for their trade. 

Under the Overseas Trade (Credits and Insurance) Act 
credits may be accorded up to an aggregate amount not 
exceeding 26 million pounds in respect of exports of British 
manufactured goods to the following countries: Finland, 
Latvia, Esthonia, Lithuania, Poland, Czecho-Slovakia, Serb- 
Croat-Slovene State, Rumania, Georgia, Armenia. Bulgaria 
has recently been added to the schedule, and other countries 
may possibly be included as occasion arises. Credits may be 
granted up to a maximum period of three years. 

It should be explained that the advantages of the scheme 
cannot under the Act be accorded to an alien or to a firm 
in which the majority of the partners are aliens, or to a 
company in which the majority of the directors are not 
British subjects. 

Copies of the revised conditions may be had on application 
to the Export Credits Department, No. 73, Basinghall Street, 
London, E.C. 2, where all information on the subject may 
be obtained. If members of any Chamber or Association 
wish to go into the matter further by personal discussion, the 
Department will endeavour to arrange for a representative 
to attend any meeting in order to answer questions or to 
explain the details of the scheme. 


Commercial Travellers in Denmark.—The Commercial 
Secretary to H.M. Legation at Copenhagen has drawn atten- 
tion to the fact that travellers visiting Denmark frequently 
experience difficulties through ignorance of the regulations 
in force with regard to the operations of commercial travellers. 
The Commercial Secretary has obtained from the competent 
Danish authorities full details of these regulations, which with 
certain minor exceptions, agree with those published in the 
Commercial Travellers’ Returns 1914 (Cd. 7031). Full details 
of the regulations can be obtained on application to the De- 
partment of Overseas Trade.—B.0.T. Journal. 


Ex-Enemy Patents, &c.—Two orders have been signed 
by the President of the Board of Trade relating to late enemy 
copyrights and patents. They are :— 

(1) Order of the Board of Trade directing the custodian to 
divest himself of copyrights previously owned by German and 
Austrian nationals. (2) Order of the Board of Trade directing 
the custodian to divest himself of patents préviously own 
by Austrian and Bulgarian nationals. 

The texts of these Orders, which are of considerable length 
are published in the Illustrated Official Journal of Patents of 
November 17th.—B.0.T. Journal. 


ted, 
hed 
lers- 
and 
ert. 
lus- 
ned | 
has 
ed 
elf- 
ller 
his 
0. 
er 
th 
1€ 
y. 
D- 
in 
of 
e, 
16 
le 
g 
y 
g 
n 
IL. 
n 
is 
e 


YHE ELECTRICAL REVIEW. [vol.s7. No.2,244, 26,1920, 


Catalogues for Brazil.—The Commercial Secretary to 
LM. Kmoassy in Kio de Janeiro calls attentidn to the fact 
that catalogues are often sent from the United Kingdom to 
brazil by parcel post, with the result that. considerable. delay 
occurs before they are handed over to the addressee. It is 
highly desirable that catalogues for Brazil should be sent as 
registered printed matter (impressos Hegistrados), the 
maximum weight allowed for each package under this head- 
ing being 4 lb. Firms desiring to send catalogues in quantity 
should forward separate packages, not exceeding 4 lb. each, 
the total weight of a number of parcels at one time not exceed- 
ing 12 lb. Lf printed matter from a single sender arrives in 
one lot, weighing altogether 7 kilos or more, the Brazilian 
postal authorities send them to the parcels post section, where 
they are treated as parcels and are delayed in consequence.— 
B.O.T. Journal. 


British Chamber of Commerce for Italy.—The D.O.T. 
has been informed that the British Chamber of Commerce for 
Italy has removed from Via Carlo Felice No. 7, Genoa, to 
Via Orefici No. 3, Genoa. - 


Trade with Australia.—A letter has been addressed to 
The Rt. Hon. Andrew Fisher, P.C., High Commissioner for 
Australia, by the Federation of British Industries with refer- 
ence to the difficulties which have recently arisen with regard 
to the London-Australia exchange position, which is seriously 
endangering trade between Great Britain and Australia. The 
Australian exchange banks are unable at the moment to pur- 
chase documentary bills on Australia, owing to the fact that 
they have not the necessary resources an this side to enable 
them to do so. ‘This state of affairs has arisen owing to the 
fact that up till recently the British Government was the sole 
purchaser of the staple Australian exports, and that the 
sums disbursed on account of these purchases were made 
available to the exchange banks through the Commonwealth 
Government. The situation has now been radically altered 
by the cessation of such purchases, and henceforward the 
money expended in this country on the purchases of Australian 
products will become available in the ordinary course of 
commerce for financing the export of British goods to Aus- 
tralia. Such finance, however, will not be available until the 
maturity of the drafts drawn on London in respect of free 
shipments of Australian products, with the result that for 
the next three or four months the Australian banks, in the 
absence of the Government credits on which they have in the 
past relied, will not have the necessary funds to meet the 
demands for finance of the export trade from this country to 
Australia, until such time as the normal flow of commerce 
provides credits in this country. 

The Federation suggests two methods by which this un- 
fortunate state of affairs can be remedied :— 

1. By the Commonwealth Government removing the pro- 
hibition on the export of gold from Australia to Great Britain, 
and thus enabling the banks in Australia to export the gold 
necessary to meet immediate credit needs. 

2. By the Commonwealth Government placing at the dis- 

posal of the Australian banks in London the considerable 
sums which it is understood the Australian Government has 
at its disposal in this country, and which it is at present 
withholding from their normal function of financing trade 
between Great Britain and Australia. 
_ The Federation feels that the present state of affairs has 
been caused by the action of Governments in entering into 
commercial transactions. These transactions, although they 
may have been fully warranted at the time at which they 
were entered into, have on their termination created a serious 
trade crisis, and it is not unfair to ask that all possible steps, 
such as those mentioned above, should be taken to end it. 
The Federation, therefore, earnestly requests Mr. Fisher to 
bring these views to the notice of the Commonwealth Govern- 
ment at the earliest possible moment. 


“*A.W.P.” Welded Steel Constraction.— Among the contracts 
recently carried out by -Messrs. Welded Construction, Ltd., 
was the erection of a factory at Tottenham for the Galvanis- 
ing Equipment Co. The factory is a skeleton steel building 
with walls and partitions constructed of hollow blocks. It is 
200 ft. in length, 70 ft. wide, and 27 ft. high, while the 
main truss has a span of 40 ft., and the wing truss on each 
side of the building is 15 ft. in span. While the site was 
being cleared and the foundations put in the H-section stan- 
chions were cut to length and the base plates were welded on. 
These and the various other members were prepared at the 
Construction Co.’s works. ‘The trusses were welded up in 
halves, conveyed to the site, erected and welded in position. 
A simple steel jig was made into which were dropped the 
Various members of the truss, this being an easy and accurate 
method of obtaining uniformity. Cleats were welded on to 
the principals to hold the wooden purlins in position. There 
is an almost complete absence of gusset plates, and the method 
by which the tension member passes between the two com- 
pression members, both at the principal and at the horizontal 
tension member, is very interesting. The electricity was 
obtained from the local Supply Co., and the electrical plant 
consisted’ only of a transformer, choking coils, electrode 
holders, and cables. The whole of the work, in spite of delays 
in the delivery of materials, was completed in nine weeks. 


Winding-up Petitions,—M«r: . Justice. P.O. Lawrence 
recently called attention to a growing tendenoy among practi- 
tioners in presenting winding-up. petitions to disregard: the: rules 
applying to the advertisement of petitions, He stated that any 
cases of thia kind coming to his notice would be held over until 
properly advertised, which would cause delinquents to ineur the 
extra costs of adjournment. 


Lost Working Days.—The very sériots state of affairs 
in the Labour world is apparent from figures recently published in 
the Labour Gazette. During the month of October there were no 
leas than 71 different labour diaputes, in addition to,a further 93 
which were in progress at the beginning of the mcenth... The 
number of persons unemployed either aa a direct ‘or indirect result 
of labour disputes was a) imately 1,200,000; of this total the 
miners’ strike was responsible for about 1,100,000 unemployed. 


Social.—The Cardiff and power station office staffs of 
the South Wales Electrical Power Distribution Oo., who are 
members of the Local Government and Public Utility Services 
Guild, held their first social evening of the season on Friday, 
November 19th. After an enjoyab’e tea at the Dorothy Oafé, High 
Street, Cardiff, the party proceeded to the New Theatre for the 
remainder of the evening. In the -unavoidable absence of Mr, 


of the evening. The good feeling between the management and 
staff was greatly in evidence. . Arrangements are in progress for 
further evenings of this kind during the winter, 


Russian Trade.—The problem of ‘the resumption of 
trading relations with Russia was disoussed at a Cabinet.meeting 
on the’ 18th inst, The Russian debt to this country. is. said to 
amount to 500 millions sterling, The Prime ister announced 
to the House of Commons on the 18th inst. that the Govern- 
ment had decided that a draft agreement to carry out the July 
arrangements for a resumption of trade with Soviet Russia should 
be prepared, and it would be ready for submission to the Russian 
Government in a few days’ time. The agreement would not be 
entered into until the British Government waa satisfied. that. the 
undertaking given by the Soviet Government with regard to 
British prisoners had been carried out. The “July agreement ” 
included stipulations that the Soviet Government should refrain 
from hostile actions against Britain, and from sedition in Asia 
and that an exchange of all prisoners should take place, 

Mr. F. A. Vanderlip, a U.S.A. banker, who reached Newcastle 
from Gothenburg recently, is said to have obtained a concession 
from the Soviet Government by which a large slice of Siberia, 
including the whole Peninsula of Kamchatka, an area of 400,000 
eq. miles, practically passes into the possession of a financial 
syndicate, in which the leading American bankers are, interested, 
for 60 years. In the next three years the Soviet Government. is 
to buy about £600,000,000 worth of goods from Mr. Vanderlip’s 
syndicate, to be paid for in the products of the country, including 
minerals and furs. The goods to be.sent from the United States 
include electrical and other machinery, aeroplanes, locomotives, 
— transport wagond and equipment, and other articles of 
al ; 


Indian Trade Commissioner.—Mr. T. M. Ainscough, 
O.B.E., His Majesty's Senior Trade Commissioner in India and 
Ceylon, will leave London on November 25th to’ join the P. and 0. 
as. China ‘at Marseilles,.en route for Bombay. Mr. Ainscongh 
hopes to arrive in Calcutta about December 20th, and will then 
take over charge of his post. — 


British Industries. Fair, 1921.—Although practically all 
the floor-space at the Castle Bromwich Aerodrome, Birmingham, has 
been taken up, there is still some vacant, and: the opportunity 
afforded should not be missed by British manufacturers. : The Fair 
is distinctly different to the usual exhibitions which are opened to 
the general public, At these, buyers are severely handicapped by 
the presence of a large number of mere aight-seers, to the detriment 
of the business for which the affairs are organised. Only bona fide 
buyers receive invitations to the British Industries Fairs from the 
Board of Trade, enauring a calm businesslike atmosphere conducive 
to successful results both to buyer and seljer, 


Rumanian Industry—H.M. Commercial Secretary 
at Bukarest has forwarded to the Department of Overseas Trade 
particulars of the electrical machinery and other materials which 
are urgently required for the reconstruction of the Rumanian 
oil industry. A list of the principal firms engaged in the industry 
has been supplied, together with a list of the goods required. The 
latter is a general estimate received from the Geological Inatitute 
at Bukarest, but it has not been found possible to indicate tle 
exact requirements of each undertaking. Names of such undei- 
takings will, however, be furnished to United Kingdom firns 
interested on application-to the Department, 35, Old Queen Street, 
Westminster, 8.W. 1. 

The following materials, &c., are required : — ‘“ Bergmann " 
conduits, copper wire, porcelain fittings with shade, protector, 
&e., for lamps, porcelain conduits, three-phase asynchronous motor’. 
three-phase E,H.P. oil-cooled transformers and oil switches, three- 
pole switches, fusible strip, porcelain insulators, one and three- 
phase meters, and well-boring equipment of all kinds: The larges’ 
single item required is a 10,000-Kw. turbo-generator set. 


International Trade Conference.—The General. Counc! 
of the International Parliamentary Conference of Commerce met 
in Paris, on November 22nd, under the presidency «f «Baron 
Descamps (Belgium), 16 nations being represented at the ritting. 
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Anglo-German Arbitral: Tribusal.—It is stated by the 
B.0:1. Journal that the. Mixed Arbitral Tribunal between 
representatives of the United Kingdom and Germany has 
been constituted and will. shortly commence operations’ in 
London. A great part of the work will be to decide differences 
arising’ between an enemy debtor and an enemy creditor or 
between the British and German clearing offices. Under 
Article 297 of the Treaty of Versailles the Tribunal can de- 
termine compensation to-be borne by Germany in respect 
of damage or injury inflicted upon the property, rights, or 
interests of British nationals in German territory as they 
existed on August lst, 1914, by the war measures or measures 
of transfer mentioned in the Annex to the Article mentioned 
above. 


German Magnetos.—The serious ¢ffect- that the importa- 
tion of German magnetos is having, even at this early date, 
on the British magneto industry, was recently discussed with 
a representative of The Times by Mr. D. V._L. Fellows, of 
the Fellows Magneto Co. 

When it became apparent that the war would ‘be of aoe 
duration. Mc. Fellows approachéd the War Office and offer 
his services in .connection with the supply of magnetos, for 
it was then obvious that, with the supply from abroad cut 
off; and’ the demand increasing every day, it was essential 
— should be got in large numbers from a new 
market. 

Mr. Fellows said that he was kept waiting some hours at 
the War Office, and was then told that his help was not 
required as the War Office had plenty of magnetos. He 
pointed out that these supplies were all German goods—a 
fact of which the official interviewed apparently was not 
aware—but still no advantage was taken of his offer, and 
consequently it waS with France that he made his first two 
contracts. Shortly afterwards some official surprise was ex- 
pressed that a British firm was supplying this type of goods 
to foreign though Allied customers,.and,his firm was taken 
over and controlled, and asked to raise capital to form a 
large. company with extensive works. 

Then, continued Mr. Fellows, the firm was. promised that 
after the war a ban should be put on German goods and a 
heavy import duty should be eharged on goods from the United 
States of America: But the Sms was ruled out. 
Since the war they had been working very hard for. increased 
output, still expecting that this ban would be placed ‘on 
magnetos of. German origin. Prices meanwhile were cut to 
compéte with the German maker, but this it would be im- 
possible to continue.doing.. No doubt several smaller firms 
would shut down while the struggle went on. 

Unemployment had reached a serious stage; one or two 
firms only were working full time, most working only one or 
two days a week. Those who were able to work full time 
depended, if that state of affairs was to-be maintained, on 
shipping orders. 

Mr. Fellows declared that the German manufacturer was 
dispatching his magnetos te this country for sale at a figure 
far below cost. price. In his belief, the German Government 
was continuing its pre-war, and always successful, policy of 
subsidising the German manufacturer in the foreign market: 


Australian Trade.—In the Federal House of Repre- 
sentatives, on November 22nd, Mr. Hughes introduced a Bill for the 
repeal of the War. Precautions Act. The Government is to retain 
control of coal and primary products, and is given drastic powers. 
No foreign company can be registered, nor can aliens hold shares 
in Australian companies without consent. The representatives of 
overseas companies and firms may be required to furnish yearly the 
particulars of their business operations. 


LIGHTING AND POWER NOTES, 


Antrim,—LiGatixe Scpeme.—Ninety-seven per cént. of 
the inhabitants have voted approval of an electric lighting scheme 
for the town. Two-arid-a-half per cent. were in favour of other 
illuminants, while the remainder did not vote. 


Batley:— Partiamentary Brtt.—In the Bill which the 
Corporation ‘is promotiog in, the ensuing session of Parliament 
powers are being sought, amongst other things, to enable it, so far 
as the electricity undertaking is concerned, to supply electricity to 

isés in streets not dedicated to public usé, to discontinue a 
supply in case of breach of any agreement, to provide showrooms 
and exhibitions, to require notices ‘of discontinuance of supply to 
be in writing, to supply or refuse to aupply persons having an 
independent supply of power, to refure supplies to persons indebted 
to it in respect of gas or electricity supply, to require consumers to 
pay the cost of all electric-lines from any distributing main, and 
of all fittings in connection therewith, and to conrtruct and main- 
tain electrical sub-stations in or under any street not repairable by 
the inhabitants at large or dedicated to public use. 

Birkenhead.—Proposep meet the 
growing requirements for electricity in Birkenhead, the Corpora- 
tion proposes to erect a high-pressure sub-station in Marshall Street, 
to install additional machinery at ‘the Bentinck Street and South- 


end genérating stations, and to lay mains, ‘The work will oat 
£44,000, and the annual charge to ratepayers is estimated at ‘a 
total of £3,943. On 


Bradford.—Srrixe Avertep.—A strike which would 
have cut off the electricity supply was narrowly averted on 
Saturday, November 20th. The enginemen and firemen found that 
under the new wage schedule they were paid time and a quarter 
for Sunday work, instead of double time, and threatened to strike 
at midnight on Saturday uniess double time was continued till the 
disputed point was settled by arbitration. On Saturday night the 
Electricity Committee offered to pay double time for Sunday on the 
Ly of a 56-hour week, instead of 48, and this the mien accepted. 

Times. 

In connection with this strike threat a deputation of the 
technical ataff—members of the E.P.E.A.—assured the Corpora- 
tion that the unconstitutional action threatened did sot} )meet 
with their approval, and they would accordingly do their best 
to maintain the supply. ’ 


Bury.—Loan Sancrionep.—The Electricity Committee 
has received the sanction of the Electricity Commissioners to the 
borrowing of £102,928, £74,864 being for plant and £28,(64 for 
extension of buildings. 


Dublin.—Restrictions Nxcessary.—The City elec- 
trical engineer has reported that requests to consumers to curtail 
their use of electricity on account of the coal shortage, have met 
with but little response. The present state of coal stocks made it 
imperative that compulsory restrictions should be made, as, failing 
this, the works would have to close down shortly. Another appeal 


: for the reduction of consumption between the hours of 4 and 6 p.m. 


has been made. . 

Mr. Fred. Allen, the secretary. of the electricity department, has 
again been arrested. The offices of the department were raided by 
the police on November 19th, and a number of books and documents 
were confiscated. te 

The re-extension of the Dublin “ Curfew,” under military regula- 
tion, from 12 midnight to 5 am., which means an additional two 
hours, waa expected to leave more complicated the question of pro- 
viding facilities for night workers and early morning workers in 
the matter of street lighting. The tragic occurrences of last 
Sunday,. however, induced the Lord~Mayor (Mr. Li; O'Neill) to 
exercise his privilege, notwithstanding the Oorporation order 
against maintaining the lighting during Curfew hours, to have all 
electric lights in the central districts kept on. 


Falkirk.— Sauary.—At a meeting of the 
Town Council last week, the Town Clerk read a letter from the 
hon, secretary of the Associated Municipal Electrical Engineers, 
making application on behalf of the electrical engineer for payment 
to him of the Association scale of salary and bonus. The Town 
Clerk was instructed to communicate with the municipal authorities 
in Scotland having electricity undertakings as to salaries being 
paid to chief engineers and staffs, and as to the capacity of their 
works, 


Glasgow. — Steam Expiosion.—An explosion, 
caused by a flange of a steam pipe giving way, took place’ on 
Thursday night last week, at the Corporation power station at Port 
Dondas. The night shift men on duty escaped injury, and. soon 
repaired the damage, but for a time the mishap caused a diminution 
of light in various parts of the city. . 


Iadia,— New Devetorpments.—A number of new 
schemes for supplying electricity to districts are under consider- 
ation. Multan, Rawalpindi, Lyallpur, Jullundur, Sialkot, and 
Gujranwala are mentioned by the Times of India as places where 
electricity schemes are being discussed. A body, with the title of 
Punjab Hydro-Electric and Industries Association, has been formed 
to,.inter alia, develop power from four canal falls in separate 
linked-up schemes. Electricity will be supplied from this system 
to a considerable area of the country, mainly north of the Chenab 
River. Preliminary inquiries are progressing in the matter of 
generating power near Kiratpur by a tunnel from the Sutlej River. 
This scheme aims at supplying power to a large district between 
the Chenab and Jumna Rivers. ' 

STRIKE SETTLED.—The Bombay cotton mill hands have resumed 
work, says Zhe Times, and the tramway strikers were expected to 
return to work on Sunday last. The postal and telegraph workers 
have been told that their places will be filled if they do not 
to work immediately. 


lavergordon, — Execrriciry Surry, — Arrangements 
have been made for a supply of electricity to the district by means 
of overhead mains from the Admiralty power station. ; 


'averness.— Hypro-ELrctric Sonime.—A Provisional 
Order is bzing applied for by the Grampian Electricity Supply to 
use water power to svcure electricity for all purposes. Reservoirs 
and aqueducts will be constructed, pipe lines laid, and roads made. 
Lochs Ericht, Pattack, and other lakes, are to be taken - 
of, Electricity will be distributed over an area in Inverness-shire, 
Perthshire, Kinross, and Forfar, and also certain parishes in 
Stirlingshire. 


Japan.—Excraiciry Suppty.—The electricity supply 
industry in Japan is chiefly in the hands of private companies, and 
it is atated that a total of 1,100,000,0C0 yen is invested in this 
direction. The amouit of new capital required each year is about 
100,000,000 yen, but difficulty is experienced in obtaining this, as 
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Japanese financiers are not content with a return of less than 12 per 
cent, The price of electricity in the country is at about the same 
level as abroad, but the lack of any schemes for more economical 
production of power, such as are in hand in other countries, 
will not tend to decrease charges. The greater part of Japan’s 
electricity is produced by means of water power, and concessions of 
falls, &c., have consequently become valuable, and are frequently 
secured for merely speculative purposes, leading to delay in the 
construction of new plants. The question of railway electrification 
has been postponed, as it is stated that a national power station 
would be required for the scheme. 


Leith.—Eectriciry 1x Docxs.—Electric cranes are 


being erected at the docks, and other electrical work carried out by 
the Leith Dock Commission. 


Littleborough.—Loan.—The Council is applying for 
sanction to borrow £16,(00 for the provision of high-tension cables 
to Spenwood Mill, Python Mill, and the Hare Hill Woollen Mills, 
together with the necessary transformers and switchgear, 
including additional service cables which may be necessary in the 
near future. 


Liverpool.—Dock Etxcrrirication.—The engineer to 
the Mersey Docks and Harbour Board reports, with reference to 
the scheme for the electrification of part of the dock estate, that 
the laying of the main cables for the Hornby, to Sandon Dock 
Section of the work, the contract. for which was placed with 
Messrs. Callender’s Cable and Construction Co., Ltd., is now 
practically comp'eted. The building of the Canada Dock sub- 


atation is completed with the exception of the asphalting of the | 


floors. The Dock Board has decided to proceed with the work for 
the electrification of the Gladstone Docks, and contracts for main 
cables, switch gear, converters, &c., have been placed with the 
various contractors for the Hornby to Sandon Dock section. 


Mansfield.— Loan.—The Town Council is applying for 
powers to borrow £12,(00—the cost of laying mains to the Bull 
Farm housing site. A sum of £30,000 is being spent on exten- 
sions, and a loss on the year's working is anticipated, as the 
extensions will not be revenue-producing until the next period. 


Mosley Common.—Frre.—The power station at the 
Earl of Ellesmere’s collieries was damaged by an outbreak of fire 
last week. The building itself did not suffer much, but serious 
damage was done to some of the valuable plant which supplies 
practically the whole of the firm's collieries with power for pump- 
ing, haulage and lighting. 


North-East Lancs.—Evectrricity Districts.—Prepara- 
tory to conferring with the Electricity Commissioners in London, 
on December Ist, the North-East Lancashire group of the Mid- 
Lancashire section of electrical undertakings held a conference at 
Burnley on November 18th. The business had reference to future 
policy, and it was understood that the delegates would not agree to 
accept any financial responsibility for the working of a group in 
Mid-Lancashire. 


Paisley—YeaR’s Workina.—The accounts of the 
electricity supply undertaking for the year ended May 15th last 
show a total revenue from all sources of £64,254, while against 
this there was a total expenditure of £42699. Of the gross 
balance of £21,555, £21,029 was absorbed in ‘payment of capital 
charges, leaving a net profit for the year of £746. 


Portarlington.—Purcuase or — Mr. 


P, J. Weymes, a county councillor, Mullingar, has purchased the 
Portarlington electric light works. 


Suprty.—The Urban Dis- 
trict Council is at present negotiating with an outside authority for 
the supply of electricity to the district. Having considered the 
proposals of the Huddersfield Corporation and the Electrical Distri- 
bution of Yorkshire, Ltd, the Urban District Council has decided 
to inform the company that the Council will be prepared to apply 
to the Electricity Commissioners for consent to transfer to the com- 
pany all its powers under the Slaithwaite Electric Lighting Pro- 
visional Order, subject to the latter agreeing to the following 
conditions :—(1) That the distributing mains be underground ; (2) 
that the company guarantee the supply by October next ; (3) that 
the scale of charges made in the Slaithwaite area shall not exceed 
the average rate of charges made by the company in the whole of the 
area supplied by it. A representative of the company is to be 
asked to meet the Council to discuss the proposed site of the trans- 
former station and other matters. 


Cuarces.—The Warwick Chamber 
of Trade has decided to ask the Ministry of Transport to hold a 
public inquiry into the proposal of the local Electricity Supply Co. 
to raise the charges for electricity. 


Windsor.—Tank Enoine.—During the coal strike it 
was thought that the engine of a tank, recently presented to the 
Town Council, would be useful to the Slough Electric Light Co., 
to enable it to continue the supply of electricity. The engine was 
accordingly sold to an official of the company by a Councillor and 
the borough surveyor for the sum of £20! Great indignation was 
expressed by the Council at a subsequent meeting, and it was then 


agreed that the engine should be returned, and the money paid for 
it refunded, 


TRAMWAY AND RAILWAY NOTES, 


Barrow.—Accrpent.—As a tramcar was approaching 
Furness Abbey terminus without passengers on November 20th, the 
driver fainted and fellon the platform. Thecar went uncontrolled 
50 yards past the end of the rails and then ran intoa wall. The 
driver was picked up insensible, but practically unhurt, and the 
conductor aleo escaped injury. 


Bradford.—RaiLLess System.—One of the provisos of 
the Corporation enlargement scheme with respect to the taking 
into the borough of the township of Denholme, is that a railless 
electric traction system shall be provided between Keelham and 
the centre of Denholme within a period of three years after 
incorporation. 

ACCIDENT.—Owing to the fog on Saturday last a Corporation 
tramcar and a heavy motor-lorry collided on the Leeds and Brad- 
ford road, near Farsley. The vehicles were so badly damaged that 
tramway traffic was stopped for several hours. The motor driver 
and the tramcar driver were both injured, but not seriously, 


Durham County. — Transport Scueme. — Durham 
County Council, at its meeting on the 10th inst., discussed the 
important scheme for services of tramcars, railless trolley vehicles, 
and motor-’buses to which we have already referred. The proposal 
before the meeting was that « Bill should be promoted in Parliament 
to obtain powers to construct the tramways and carry out the 
other parts of the scheme. 

The details of the proposed Bill are as follow :— 

1. To empower the Council to construct tramways along a 
number of routes, and to authorise the Council to work such tram- 
ways and any other tramways for the time being belonging to the 
Council. 

2. To empower the Council to provide and work mechanically- 
propelled vehicles adapted for use upon roads and moved by 
electrical power supplied by means of overhead conductors along 
several routes. 

3. To empower the Council to provide and run motor-omnibuses 
on any route in the County of Durham with the consent of the 
local authority and road authority. 

4. To authorise the Council to enter into agreements with local 
authorities, companies, and persons owning tramways or light 
railways, with which the tramways of the Council may join, 
authorising the Council to purchase or take leases of and work 
such tramways or light railways and to empower the Council to run 
cars over such tramways or light railways. 

5. To empower the Council to make certain road and street 
improvements in connection with the running of the tramways, 
trolley vehicles, and motor-omnibuses, and to purchase compulsorily 
the necessary Jands therefor. 

6. To enable the Council to purchase lands compulsorily for the 
purpose of widening certain highways in the county for general 
traffic purposes. 

Councillor Lee, the chairman, explained that if they wished to do 
anything in the matter, it was necessary to have an absolute 
majority of the Council. He added that since the Council made a 
move the omnibus companies had been very much alive; they had 
been trying by private enterprise to cover the whole of the county, 
so that they might be in a position to say that the County Council 
scheme was unnecessary, 

Mr. John Wallace moved the resolution, and stated that there 
was no great opposition so far as the various municipalities were 
concerned, He said it was impossible at present to estimate the 
cost, They would do the work by stages. The first portion would 
be the linking-up of the road from Low Fell to Durham—connecting 
up with the Gateshead system. 


After discussion the resolution was adopted. This year, for the 


firat time, the Labour representatives on the County Council are 
in a majority. Mr. Lee, the chairman, is a miners’ official, 


Edinburgh.— Eecrrirication.—The Corporation Tram- 
way Committee is considering the question of electrifying the 
tramway system from Pilrig to Prince’s Street. 


Grimsby. -— Ramtess Cars.— The Town Council is 
promoting in the ensuing session of Parliament a Bill which pro- 
vides, amongst other things, for the running of motor omnibuses 
and raillees trolley-cars in certain localities. 


Halifax.—YeaR’s Worxinc.—The total revenue from 
the Corporation tramways for the year ended March 31st amounted 
to £189,186, as compared with £149,827 in the previous year. 
Working expenses totalled £162,892, against £111,757, leaving a 
gross balance of £26,294 (£38,070), Payment of income-tax, loan 
interest, &c., resulted in a net profit of £1,476, a large decrease from 
the profit for 1918-19, which was £10,767. 

New Routse.—The work of laying the tramway lines from West 
Vale to Stainland has made rapid progress during the recent fine 
weather, and it is anticipated that before long cars will be running 
to Holywell Green, which is higher up the hill than the railway 
station of Stainland. 


Leeds.— Tramway Losses.—An average deficit of £39 
per day is reported on the working of the tramways between 
October 1st and October 27th, in spite of the fact that traffic and 
sundry revenue receipts amounted to £75,595—an increase of 
£11,009 over the same iod last year. From April lst to 
October 27th the average daily deficit is stated to be £121. 
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Liverpool.—F Posrrion.— Last year there was a 
profit of over £63,000 from the Corporation tramways, but now 
there is a deficit of £3,694, and as no provision has been made 
for depreciation or reserve, which will require approximately 
arother £140,000, this will make a total deficit of about £144,000. 
The chairman of the Tramways Committee explained at a recent 
meeting that the cost of labour had increased 260 per cent., and 
materials 370 per cent., whereas the revenue had only increased 
104 per cent., so that the fares and stages would need consideration 
in the near future. There waa also an arbitration with regard to a 
large increase of wages for tramway employés. There would be a 
large expenditure in connection with the reconstruction of rolling 
stock, and there was also to be considered the proposed new works 
on the Edge Lane site. 


London.—New L.C.C. Tramcars.—lIt is proposed by the 
London County Council Highways Committee that 125 new tramcars 
should be purchased, at an estimated cost of £548,000. The first 
batch of 60 cars will cost approximately £4,305 each, and the 
remaining 75 about £4,326 each. The pre-war costof a similar 
type, based on orders placed in 1910, was £883. - It is anticipated 
that the first car will be deliveredin 42 weeks. The Committee also 
recommends the extension of the central car-repair depét at Wool- 
wich, for which £185,000 will be required in the current financial 
year.—Daily Telegraph. 


Walsall.—Fare Increase. — The Corporation has 
decided to increase the tramcar and "bus fares, The minimum 
fare for the tramcars will be 2d., as compared with Id. 12 
months ago, but the percentage increase on the longer distances 
will not be so great. It is anticipated that if the existing fares 
were kept in force, there would be an annual loses of £17,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Germany.—New Casie.—The Western Union Cable Co. an- 
nounces the completion of arrangements with the German 
‘lelegraph Administration for the handling of cable trattic 
between Germany and the United States. It is understood 
that plans are under way for laying a direct cable to CGer- 
many.—Reuter’s Trade Service (New York and Washington). 

WireLtess TeLeGrapHy.—According to the Department of 
Overseas Trade, it is officially announced, says the Berliner 
Tageblatt that the German wireless system is to be divided 
into three distinct systems, viz., the international, home, 
and the special systems. The international system will con- 
sist of the overseas service, which will be transmitted by the 
large stations of Mauen and Eilvese, and the European service 
the messages for which will be forwarded by the central 
station at Konigs-Wusterhausen. The home communications 
will be sent by what is actually the German wireless system 
(Reichsfunknetz), and which is comprised at present of 15 
wireless stations. The 13 existing coast stations will serve 
for communications to and from ships at sea. The special 
wireless system is very extensive; it includes: (1) The daily 
European and overseas newspaper service; (2) the wireless 
Press service, which is at present in process of formation, and 
by means of which a message sent by one station will be 
received simultaneously by a large number of receiving stations 
in Germany ; (3) the wireless industrial service for the circula- 
tion of industrial and financial reports which is also in course 
of preparation; (4) the wireless services for the transmission 
of time signals, warnings of storms for ships at sea, and all 
other important reports for ships at sea, of weather reports, 
wireless communications with aeroplanes, &c., including postal 
aeroplanes; and (5) the receiving stations for receiving foreign 
Press reports. 

Italy—New Caste.—A submarine cable has recently been 
laid between Rome and Genoa in order to ensure telegraphic 
communication with North Italy in the event of disturbance 
of the land telegraph by the elements, says the Economic Re- 
view, quoting Sole. 4 

United States.—Caste Totis.—The controversy between 
the State department and the Western Union Telegraph Co. 
has reached the stage of an open breach, th: company refus- 
ing to handle further cable messages for the department except 
upon prepayment of the tolls. Questions now before the 
International Communications Conference are said to be play- 
ing a part in the controversy. The negotiations begun by the 
American Government to obtain one of the former German 
trans-Atlantic cables now held by Great Britain, and thus 
open up direct communication between the United States 
and Germany, are said to have reached a successful termina- 
tion, and to depend for final fruition only upon the willing- 
hess of an American cable company to exchange one of its 
lines for the former German line from Halifax to Penzance. 
It is understood that the State department was negotiating 
with the Western Union Cable Co. for the exchange of cables, 
but the negotiations were broken off as the result of differ- 
ences between the State department and the company. The 

exach point of dispute over the department's cable bills, 
Which have not been paid since August, 1919, refers to the 
50 per cent. reduction formerly allowed on Government cable- 
srams, which the company has discontinued owing, it says, 
war-time congestion. A report reached the Government 


last week fhat the Western Union Cable Co. would make 
another attempt to land the Barbados cable at Miami, and 
Mr. Daniels, the Secretary for the Navy, ordered the Com- 
mandant of the Naval Station at Key West to take the neces- 
sary steps to prevent it. The Western Union Cable Co., 
however, denies that it had any intention of taking such 
action.—Reuter’s Trade Service (Washington). 

The Western Union Cable Co. has applied to the Supreme 
Court of the District of Columbia for an injunction to restrain 
Mr. Daniels, Secretary of the Navy, from interfering with 
the construction of a telegraph cable between Miami (Florida) 
and Miami Beach. A 

The Court is also asked to instruct Mr. Daniels’s subor- 
dinates to cease threatening to destroy the cable if laid. This 
is a different cable from that which was forbidden to be laid 
some months ago. 


Wireless Telegraphy.—Hicu Sreep Automatic TRANSCRIP- 
TION.—Many thousands of words.are daily being wirelessed 
from the Marconi station temporarily installed at Geneva for 
the special use of journalists attending the Conference of the 
League of Nations; over ten thousand words being handled 
on the day of the first sitting. It is only a month since the 
Swiss Government discussed with the wireless experts the 
possibility of supplementing the existing communications with 
foreign countries. Rapid automatic transmission is being 
employed, the train of signals, which cannot be understood 
aurally without special apparatus, being received at the 
British station at Witham, Essex, on rapidly revolving phono- 
graph records. From Witham the signals are retransmitted 
by Creed high-speed gear to London. This is the first occasion 
upon which the newspaper world has had at its disposal a 
channel of rapid communication in which Press messages have 
priority over ordinary commercial traffic. 

Instruments have been designed by which it is possible, 
after messages have been punched on tapes in the Morse 
code in the ordinary way, to transmit them by wireless to 
the receiving machine which automatically transcribes the 
Morse signals into’ Roman print characters. The process is 
somewhat similar to that used for the transmission of long 
telegraphic messages, and the main difficulty in using it with 
wireless has been to magnify the feeble electric waves suffi- 
ciently to work the receiving instrument. This result has 
been achieved by the work of Mr. F. G. Creed, of the firm 
of Creed & Co., Ltd., Croydon. The invention is now past 
the experimental stage, although it has not yet been suffi- 
ciently perfected to be publicly used. In experiments carried 
out at Aldershot messages were received at the rate of 100 
words a minute from varying distances. The farthest point 
from which they were sent was Cologne. Nearly all of them 
appeared correctly printed at this end, but one or two were 
interrupted for a few words by atmospheric disturbances. 
Mr. Creed demonstrated his apparatus before the Royal 
Society of Arts on the 17th inst. . 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 

OPEN. 

Australia.— February 24th. Electricity 
Commissioners. Plant for the Morwell power scheme—25,000- 
12,500-Kw. turbo-alternators, 600-Kw. turbo-alternators condensing 
plant, c'rculating pumps, transformers, and switchgear, copper 
cable, transmission steel towers, &c. (See this issue.) 

TASMANI4.— December 13th. P.M.G.’s Department. Instrument 
parts, schedule T 301. (November 12th.) 


_QUEENSLAND.—P.M.G.’s Department. Testing and telegraph 
instruments (schedule 517). (November 12th.) 


Aylesbary.—Town Council. Enfield Ediswan Cable Co., 
Ltd., steel cable, £180. 


Batley.— Batley Co-operative Society. Electric lighting 
installation at Field Lane Store for the Secretary. 


Belgium. — ANTWERP, December 16th. — Municipal 
Counci]. Armoured cable terminal and junction boxes, automatic 
cut-outs, &c , for use at the Antwerp Dock. The specification in 
French can be consulted on application to the Department of Over- 
seas Trade, 35, Old Queen Street, up to November 30th, after which 
date it will be available for loan to firms who are unable to send 
r presentatives to consult it at the Department. 


Canterbury.— December 6th. Electricity Department. 


Extra-high-pressure and medium pressure D.C. switchgear and cable 
connections to the same. (November 19th.) 


Grimsby, — November 29th. Electricity Department. 
Sub station converting plant, traction converting plant, com- 
prising one 250-Kw. and one 500- Kw. converter, and one 250/300 Kw. 
converter. (November 12th.) 


Leeds. — December 13th. Electricity Department. 


_— switchgear for the generating station, (November 
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“Eittleborough,—December 20th. Urban District Council 
Eleétricity Department.—High-tension cables, roadwork, kc. (See 


this issue.) 


London.— Sr. 6th. Elec- 


tricity Department. LT. and £H.T. lead-covered paper-insulated 
cable, for 12 months. (See this issue.) 


Monte Video,— January 14th. Management of the 
Usinas Electricis de Monte Video, Steam turbo-alternator of 
10,000 Kw. with the steam piping and cables; surface condenser 
with pumps, &c. Copy of conditions and specification (in Spanish) 
may be seen at the Department of Overseas Trade (Mr. Holloway) 
+ eee 4th, after which date it may be borrowed by 

ri rms. 


Plymouth.—November 30th. Electricity Department. 
tr E.H.T. switchgear ; oil-cooled transformers. (November 


Rhodesia, — Satissury.— January 13th. Municipal 
Council. Electric generating plant, switchgear, cable and con- 
verters, ‘ Specification (£3 3s.) from the Oouncil’s Consulting 
Engineer, Royal Chamters,. Johannesburg. 


Stockton-on-Tees.— December 7th. Electricity Depart- 
ment. Underground tramway cable (various lengths), single and 
three-core. (See this issue.) 


Wakefield.— December 2nd. West Riding Education 
Committee. Electrical work (alteration from private supply to 
public supply), motors, switchboard, wiring, &c., at the Training 
College, Bingley. (See this issue.) 

Wallasey.—December 14th. Corporation Gas Depart- 
ment.—Four electrically-operated capstans. Mr. J. H. Crowther, 
Gas Worke, Limekiln Lane. 


Whitehaven.—December Ist. Electricity Sapply Depart- 
rig One D.c. turbo-alternator and condensing plant. (November 
Wrexham.—Electric lighting and heating of 118 houses 


on the Acton Park Estate. Mr. G. Douglas-Vo3, borough electrical 
engineer, 


CLOSED. 


London.—I..C.C. Highways Committee. Tenders for 
125 car bodies :— 

Class BE 1 Class E2 type, 
standard, alternative, 

each. each. 
rus: ectri ngineering Co., 
English Electric Co., Ltd. 2,555 2,°05 
1265 sets of swing bolster trucks :— 
Hurst, Nelson & Co, Ltd. (recommended) .. .. £600 set 
Brush Electrical Engineering Ltd. . ee 630 
Heenan & Froude, Ltd. Ave 
Baldwin’s Locomotive Works, U.S.A... 
125 sets of electrical equipment, &c. :— 
Metropolitan-Vickers Electrical Co., Ltd. £1,300 10s. a set 
English Electric Co., Ltd. .. ee 0s. 
British Thomson-Houston Co., Ltd. .. 1,842 10s. 
Magnetic brakes for 125 new cars : — 
Metropoiitan-Vickers Electrical Co., Ltd. (recommended) £21,875 


The Highways Committee reports that no tender contained a firm 
offer on the basis of fixed prices, so that it will not be po:sible to 
accurate'y determine the ultimate cost of the cars until the con- 
tracts are fulfilled. Each of the tenders which the Committee pro- 
poses to accept provides for variations in cost, both upwards and 


ee 836 1Cs 
34,380 (about £1,262) 


' downwards, the present-day prices as quoted being taken as a 


datum line. 

The Committee proposes to accept the lowest tender for 50 car- 
bodies of the Class E | type at £2,230 each, and the second lowest 
for 75 bodies at £2,245 each. As regards the tenders for electrical 
equipment, in order to afford an opportunity of testing the motors 
offered by each company under actual running conditions, it is pro- 
posed to divide the contract between the companies submitting the 
two lowest tenders, viz., 50 sets to be ordered from the Metropolitan- 
Vickers Electrical Co., Ltd , at £1,300 10s. a set, and 75 sete from 
the English Electric Co. at £1,306 103. per eet. On the basis 
set out above, the cost of the first 50 cars is estimated at £4,305 
10s. each, and that of the remaining 75 cars at £4,326 10s. 
each. The-comparative cost of a similar type of car based on 
orders placed in 1910 was £884. It is anticipated that the fi-st 
new car will be delivered in 42 weeks from the date of the order, 
and that cars will be completed at the rate of six per week for the 
first 100 cars, and at the rate of three per week for the remaining 
25 care. 

St. MARYLEBONE.—Electricity Supp!y Committee. 

Two additional cable panels with protective devices and cable screens 
for Aybrook sub-station ; and three truck-type interlocking eubicles, for 
installation at Messrs. Selfridge’s premises, £1,597.—Ferguson and 

Pabin, Ltd. (recommended). 

Steelwork for foundations for the turbo-alte: nator, crane track, &c.— 
Sanders & Foster, Ltd. (recommended) ++ «+ £3,740 

_ Motors for induced-draught fans — 

W. H. Allen, Son & Co., Ltd. (recommended) .. -. £1,160 
Crompton & Co , Ltd. .. x4 oe 1,284 
Industrial Electro-Plant Co., Ltd. . . me oo 1,439 

Metropolitan-Vickers Electrical Co., Ltd. oes, 1,608 

Extra tappings on transformers fur the three rotary converter sets, £102,— 
Metropolitaa-Vickers Electrical Co., Ltd. (recommended). 

_- Pwo exciters, rheostats and supporting stools to provide for the inverted 
_.~ Fanning of two of the existing 1," 00-xw. rotary converters, at Aybrook 
Electrical Co., Ltd. (recom- 


Sweden.-The® Stockholni 'Tramiway Co. “has ‘decided to 
purchase 50 motor tramears from the Aligemeine Elektrisitacts 
Gesellechaft and the Aktiengesellschaft Si Schuckert. Of all: 
the offers received, which included proposals front Swedish and 
American firms, the German ones were most favourable as regards 
date of delivery.— Reuter’s Trade Serrice (Stockholm), 


- FORTHCOMING EVENTS. 


and Societies.—Friday, November 26th. At the Imperial. 
College of Science and Technology, South Kensi 8.W. At 7 p.m, 


Joint discussion on ‘‘ The Making of Reflecting Surfaces.” 
Junior Iastitation of Engineers. Friday, November ‘26th..| A@*Oaxton 

Hall. At p.m. Lecturette on Reinforced Conorete Coal Bunkers 
and Sil.s,” by Mr. C. O. Mourant. 

Friday, December 8rd. At 8 pm. Lecturette on “ Blectrolysis 
Applied to Measurement of Wate:,”’ by Mr. G. F’. Shotter. 

r Association of Engiseers.—Saturday, November 27th. At the 
Memorial Hali; Albert Square. At 7 p.m. Paper on ‘‘M velop- 
ments in the Manufacture and Utilisation of Coal Gas,” by Mr, F. J. West 
and Mr. J. A. Tomlinson. 


Institution of Electrical Engineers. Monday, November Informa! 
eae. At the Institute o tent’ Agents, Staple Inn B W.c. 
At7p.m. Discussion on Electrical Transmission on, Petrol Vehicles,” to 
be opened by Mr. A. F. Harmer. 

Thursday, December 2nd. At the Institution’ of 'Civi] Engineers, 
Great George Btreet,&.W. At6p.m. Special general meeting, 

(Stadents’ Section).—Friday, December 8rd. At "s College: 
Strand, W.C, At 6.30 p.m. Discussion on “The Modern ‘endency to 
Trusts: Is it Beneficial ?” to be opened by Mr. A. Serner: 
uth-Midland Centre (Students’ Section), — November 
soth at the University, Birmingham. At 7.30 p.m. on X-Rays 
and their Application in Engineering,” by Mr. 8. Payman. 

(North - Midlaad Centre) (Sheffield and District Sub-Centre).— 
Tuesday, November 80th. At the Royal Victoria Hotel, Sheffield. At 
7.30 p.m, Chairman's specch. Smoking concert. 

Institution of Civil Engineers.—Tuesday, November30th. At the Institute, 
Great George Street,S W. At 5.30 p.m. Ordinary méeting. 

Interaational Advertising Exhibition.—White City, Shepherd’s Bush, W. 
November 29th to December 4th. 

Royal Society of Arts.—Monday, November 29th. | At John Street, Adelphi 
W.C. At 8p.m. Cantor leoture on ot Milgno-pegenioms and some of their 
Industrial Uses,” by Mr. A. C, Chapman, F.B.S. . 


Paisley Association of Electrical Eogineers.— Wednesday, December Ist, 

atthe Technical College, George Street, At7.30 p.m. Papef on“ Armature 
Winding,” by Mr. W. R. Scott. - . - 

Chemical .—Thursday, December 2nd. At Burlington House, Pi-ca- 
dilly, W. At8p.m. Ordinary meeting. 

sford. Engineering Society.—Thursday, December At 7 p.m. 

At Anglian Institute of Agricylture. "Paper oa. Diesel Engines,” 
by Mr. G, Bass. 


tion of Mechanical Engineers—Frida y, December Srd. At 6 p.m. 
‘urther on the paper Ramsay on“ The Human 


Edinburgh Electrical Society.—Friday, December 8rd. ‘At the Philo- 
sophical Institute. At8 p.m. Paper on “ An Electrical Engineer's Walk 
Round a Factory,”’ by Mr. J. Walker. 


NOTES, . 


The New Raediology.—Surely the Barber of the 
“ Tnousand and One Nights ’ never had a more brilliant inspiration 
than that which recently occurred to a modern “ Knight of the 
Brush.” According to the 7wmes report of a recent prosecution, a 
young m4n entered a barber’s shop for ashave, The barber, who 
was, no doubt, something of a scientist, persuaded: his client that 
treatment of the skin by “ violet rays" was what he really required, 
and, having secured consent, rubbed a violet electric lamp over the 
young man’s face, charging him the modest fee of £6. (True 
science was ever ill-paid!) Reluctant to leave a job but half com- 
pleted, the barber then informed his victim that theoharge for « 
course of the treatment was £10,an amount for which a‘cheque was 
promptly handed over. Later, however, suspicions must. have 
arisen in the young man’s mind, for he stopped the cheque. 


Electric Coal-Cutters Banned.—A Committee appointed 
by the Minister of Mines to report upon the safety of the coal- 
cutting machines at the Mount Kembla (N.S.W,) Colliery, has 
presented a report adverse to the use of these machines. The 
evidence of a number of employés pointed to frequent “ flashing 
and sparking ” from the motors of the cutters, although no report 
of the occurrences has bzen received in official quarters, The 
Committee's final decision, having due regard to the probability of 
exaggeration on the part of employés giving evidence, was that the 
continued use of these cutters was not consonant with thesafety of 
the workers. The Committee expressed its regret that machinery 
which materially increased production could. not be used with 
absolute safety. 


Fatalities.—An ioquest was held, on November 20th, on 
the death of Arthur Townend (59), loom tuner, in the employ of 
C. & J. Hirst, Sunneybrook Mills, - near Huddersfield, 
which took place the previous Thursday from electric shock. 
Townend waa working on a loom which had become charged with 
electricity owing to a leakage which had not been detected. The 
loom was adjacent to an iron girder, and one of Townend’s clogs 
came into contact with it; he received a ‘shock at 225 volts AC. 
A verdict of “ Accidental death ” was recorded. 

Alex. Wilson (21), an Edinburgh steel worker, was struck by the 
jib of a crane’at the new electric power station at Portobello, 
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Radiography in Industry.—-Aba meeting of the Birming- 
ham Businesa Ulpb, this week, Major J. Hall-Edwards again 
put forward the importance of the radiography of _materials 
used in industry. He emphasised that the application of 
X-rays in@ustry was’ a matter im which business men 
should take an interest; among the uses to which X-rays 
could be put were, according to the Birmingliam Post, the 
detection of bléw*holes and cracks in metals up to a thickness 
of 6 in., and’ thé inspectign of the’ interior of such things as 
flash lamps, electric’ cables, &c., also came within the range 
of the apparatus. The carrying out of targe experiments likely 
to. benefit-mativfaeturers, “said “Major Hall-Kdwards, would 
entail the installation of an expensive apparatus and of skilled 
workers.” ‘He felt that’ Birmingham ‘should possess an X-rays 
laboratory, atid -made a ‘plea’ for the establishment of 
such: @ laboratory that mght become a branch of — the 
Birmingham University, and the research work‘ done there 
under the guidance of the professors. They should bear in 
mind that up to the present the application of radiography 
in the examination of materials had only just reached beyond 
the experimental stage. It was quite possible they might bave 
at their disposal before very long apparatus very much more 
powerful than any which was necessary for experiments in the 
realms of medicine and surgery. It had been suggested by Mr. 
A. A. Campbell Swinton that it might be possible to make an 
X-ray’ tube of metal perhaps a foot or two in diameter, which 
would be able to carry a large amount of current. Such a 
tubé was quite’ within the scope of practical engineers. 


Thett of Fittings.—At Manchester County Police Conrt 
last week, Ralph Leslie Allen (20), of Cheetham, pleaded 
guilty -to stealing a number of electric lamps and fittings to the 
value of £50, the property of Messrs. Massey & Harris, Ltd., 
Old Trafford. Allen was formerly employed as a wiréman by 
a firm of electrical engineers in Hulme, but was discharged 
in November, after which the goods were missed. Evidence 
of buying various fittings from the prisoner during the period 
between November and.July was given by William Osborne, 
an electrical engineer, of Salford, who said he had been 
dealing with Allen for five years, and understood. the goods 
to be surplus materials left over from Allen doing jobs in his 
spare time. Allen was sentenced to. six months’ imprisonment 
with “hard -Iabour, and the chairman also intimated that 
Osborne would not be allowed witness's costs as the Bench 
considered he had not been as careful as he might haye been 
in his transactions with the accused. 


The Debt of Honour.— at a recent meeting, 
Lord Haig again» championed the cause of unemployed ex- 
Service men. He -said it'-was a great shame that these 
men after their war service .could not obtain. work 
because they had: not) served: apprenticeships. In another 
direction, he said that during the war great sums of money 
were raised by war loans, and now the interest was being 
regularly: paid:) On the other hand, ex-Service men were 
unable to find employment. ' He (Lord Haig) could’ see no 
difference in the nation's ‘treatment “of ‘these men ‘and the 
repudiation of all war loans, and refusal to pay the interest. 
The response to his appeals during the past 12 months had 
not been entirely satisfactory, and ‘he ‘urged his audience to 
help pay the nation’s debt—not looking at it as a matter of 
charity, but as just payment’ for’ services rendered, lives given, 
and ‘wounds received. * - 

It is stated that the number of employers on the King’s 
National Roll up to November 10th was 22,328. 


Ex-Officers’ Training.— The Officers’ Association and 
the Appointments Branch of the Ministry of Labour have 
come to ‘an ‘atrangement whereby five hundred business men 
will be requested to serve on panels '’.in London to inquire 
into the capabilities of applicants for employment. | The 
panels will sit for a fortnight: before Christmas and a 
fortnight afterwards. The idea of this scheme’ is to ayoid 
overlapping between the Association and the Ministry of 
Labour. ‘The Appointments Branch ‘states that now that the 
State offers to maintain an ex-officer or service man for a 
period of 12 months, it is thought, that: bnsiness men. will be 
able. to man and at the end) of the, period. engage 
him ata air. salary .to carry on with the. work. Directors 
of companies and others jn ‘similar positions are asked to 
further the scheme by notifying suitable vacancies ta the 
Mikes Labour ‘or by setving on ‘one of the selection 

panels. 


New Electroplating Process.—The discovery of a ncw 
process in electroplating has. been made by Mr.: Frank Mason, 
A.M.LB.E., and was made public on November 19th at the 
joint meeting of the, Faraday Society and the Sheffield Sec- 
tion of the Ingtitute of Metals. Mr. Mason is well known, as 
a lecturer at Sheffield University, as well as a practical works 
manager. During the war. period he conducted researches 
in électrometallorgy and electrochemistry on behalf of the 
Ministry of Munitions, and his discovery is: the. sequel. to 
well-ordered” ofisérvation’ and experiments on given lines. 
The process, “to which’ no patent rights are attached, as it 


has beeh “worked ‘dut entirely in the Shetiield, University 


and is given out as from. the 
Slversity,, 18 said, to bave given in actual workshop practice 
over’ per, ‘cet. increased productivity from the yates; it 


its of the use of a much larger electric current than usual 
in the baths, and; therefore, forms the dépisit‘hiore quickly, 
while at the same time the “plate” resulting is of the best 
quality. According to the Shefheld Independent, it is ordinarily 
accepted that when potassium carbonate reaches .a certain 
percentage in the plating bath it is advisable.to add barium 
cyanide to eliminate the potassium carbonate. Instead’ of 
following this rule, however, Mr. Mason in his new process 
adds a further percentage of the latter by direct application, 
and in conflict with ‘the old theory and practice. The experi- 
ments showed that in an-electrolytie bath containing a 10 per 
cent. compound of potassium carbonate, with the electric 
current normal, a fine and reguline deposit of silver plate on 
copper resulted; but when the current was increased to 6 
amps., compared with the present 4 amps...in present-plating 
practice, although the deposit was rapid it was large and 
crystalline and a “ finish *’ could not got on it. When, 
however, the bath solutions contained a higher percentage 
of potassium cyanide in conjunction with potassium 
carbonate, this undesirable effect was somewhat . counter- 
acted. Mr. Mason found that with a free cyanide content 
far in excess of. that advised or suggested. in any up-to- 
date text books, and with potassium carbonate in quantities 
probably little dreamed of by the authors, not only .could 
the current density in the plating bath be increased . enor- 
mously, and the plating be done more quickly as a conse- 
quence, but that the deposit of. ‘‘ plate’ (silver) was of a 
finer texture altogether, and equal to, or, better than. in the 
ordinary plating process in use. 


Appointments Vacant.—Shift charge ¢ngineer (£293), 
for the Borough of Leigh (Lancs.) Electricity Department ; tele- 
graph engineers (£480), for the Governments of the Gold Coast 
and Nigeria. See our “ Official Notices” to-day. 


Lecture Note.—A lecture, entitled the “‘ History of an 
Invention,” was delivered by Mr. L. W. Wild, M.I.E.E., before the 
Camera Club, on the 18th inst., with the aid of slides illustrating 
the inception and development of the Wild-Barfield electric furnace. 
Micrographic sections of steels subjected to various heat treatments 
were also illustrated. 


A Crisis im Electricity Supply.—The following letter 
has come to hand as we go to press :— 

“I beg to express my great appreciation of the leading article 
in your last issue, under the above heading. Your unqualified 
support of the spirit of ‘ Whitleyism,' and your obviously sincere 
desire to see the findings of the National Joint Board honourably 
upheld throughout our industry, will undoubtedly be miost 
geatifying ‘to all grades of the technical and commercial staffs 
represented on the Board. . 

“The prolonged delay, and in some cases, the absolute refusal, 
by many of the supply authorities to give effect to agreements 
between their representatives and the staff. organisations, had not 
only precipitated a crisis so far as the B.P.E.A. is concerned, but 
are rapidly bringing about a similar condition in the commercial 
and clerical staffs, which are organised in the. Electricity Supply 
Commercial Association. 

“ The representatives of the E 8.0.A, on the National Joint Board 
unanimously supported the adoption of the E.P.E.A. schedule of 
salaries on May 12th last, and on the same date the representatives 
of the E.P.E.A. unanimously supported the adoption of the E 8,0,A. 
scale of bonus. In each instance the employers’ representatives 
were also unanimous, after considerable concessions on the original 
claims had been made by both Associations. 

“In the six months that have since elapsed each Association has 
expended an appalling amount of time and money in endeavouring 
to persuade the defaulting municipal and company authorities to 
honour agreements made on their behalf. If, amongst the technical 
and commercial staffs, these authorities found as low a code of 
honour as that now practised by themselves, the industry would be 
quickly ruined, and loyal and ‘efficient service unknown. 

“T believe that a larger number of undertakings have rej 
the ES.0.A. scale of bonus than have ‘rejécted the E.P.E.A. 
schedule, Your article states that a man with a pre-war salary of 
£200 a year should now be paid £500 ‘merely to maintain his 
otiginal position.’ You are certainly not erring on the generous 
side, but what legitimate objection can be advanvea against paying 
that man a wretched £360, which is’ all that’the E.S.0.A. of 
bonus entitles him to? 

“I am somewhat mystified as to why the E.P.E.A. and ‘the 
ES.C.A. are not taking concerted—or even joint—action in this 
matter. The E.P.E.A. is admittedly in a strong position, on 
account of the nature of its members’ duties, but the’ possibility 
of a'coincident disorganisation of the business side of the industry 
would further strengthen the E.P.E.A. position very considerably. 
No better opportunity will present itself for not only forcing the 
defaniting authorities to act honourably, but also for firmly estab- 


i+ ‘amg the prestige of the E.S.0.A., the E.P.E.A., and the National 


Joint Board. 
“November 24th, 1920,” 


Edncational.—The Secretary of State for the Colonies 
has appointed a Committee, under the chairmanship of the Right 
Hon. Lord Chalmers, G.C.B., to consider and report what steps 
cin be taken to secure the assistance of the Universities. of this 
country in carrying out the research work which is essential to.the 
protection of the inhabitants of the Colonies and Protectorates from 
disease and to the successful development of their veterinary, 
egricultural, aud mineral resources,—7he Times, 


“ Sussex, 
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INSTITUTION NOTES. 


lastitution of Electrical Engineers. New SvuBsCRIPTION 
Rates —In our last issue we gavethe existing rates of subscription 
of the Institution of Civil Engineers, andstated that new rates were 
under consideration. We are now enabled to give the schedule of 
the proposed new rates of subscriptions, as follows : — 

United Kingdom 
London. (outside London). Abroad. 

Members 

Associate Members 410 6 

Associates... 5 0 0 

Students ... 


It will be observed that Members and Associate Members not 
resident in London receive a concession on this score. We believe 
the increased rates are necessary to meet a probable deficit of over 
£10,000. 

The very sucessful and largely-attended opening meeting of the 
1921 session of the Institution took place on the 18th inst., at the 
Institution of Civil Engineers, Mr. Roger T. Smith, retiring 
president, in the chair. Mr. Smith announced the death of Prof. 
John Perry, and a vote;of condolence and sympathy with his family 
and relatives was passed by all members standing in silence. At 
the conclusion of the formal business Mr. Smith presented the 
scholarship cheques and premiums awarded by the Council for 
papers read during the last session, and then invited the new 
president, Mr. Ll, B. Atkinson, to take the chair. Sir John Snell 
proposed, and Mr. J. S. Highfield seconded, in a few well-chosen 
words, a vote of thanks to the retiring president, which was carried 
with acclamation, Mr. Atkinson then delivered a résumé? of his 
inaugural address, which is abstracted elsewhere in this issue. The 
meeting was brought to a close by Col. R. E. B. Crompton pro- 
posing, and Mr, W. A. Chamen seconding, a vote of thanks to the 
president for his address. 


SHEFFIELD AND Distaict Sus-CENTRE OF THE NORTA MIDLAND 
CenTRE.—The opening meeting of the 1920-21 session of this 
Sub-Centre will be held on Tuesday next, November 30th, at 
7.30 p.m., at the Royal Victoria Hotel, Sheffie'd, when the business 
to be transacted will include the election of members of Committee ; 
the chairman will speak, and the meeting will terminate with a 
noking concert. 

Sournh MIDLAND CENTRE.—A meeting was to be held at the 
Birmingham University, on November 24th. In the first part of 
the meeting the chairman was to make a statement regarding the 
proposed increase of subscription rates. Following this, an informal 
discussion was to be held on “ Operation Methods and Difficulties 
of Electric Power Plants,” opened by short papers by Messrs. 
Maskersie and Rogers. 

Scottish CENTRE.—<Students’ Section—The arrangements 
for the present session include the reading of papers on “Static 
Transformers,” by Mr. R. Dickson ; ** Alternating Current compared 
with Direct Current for Distribution and Supply,” by Mr. R. L. 
Birch ; ‘Mercury Arc Rectifiers,” by Mr. R. L. Morrison ; and 
“Machinery Operations in Automobile Construction,” by Mr. R. J. 
Hird. Visite are to be made tothe Glasgow Erening News printing 
offices, and to the Glasgow central telegraph and electrical 
departments. . 

NorTH-EASTERN TERRITORIAL CENTRE.—<Students’ Section.—A 
general meeting was held in Armstrong College, Newcastle-on-° 
Tyne, on November 19th, when Mr. H. M. Rochester read his paper 
on “ Electricity in Mines.” The subject was dealt with in a very 
able manner, proving very interesting and instructive,| as details 
were given of above and below ground working. ‘ 


WIR8ELEss SEOTION.—On Wednesday, November 24th, the session 
of the Section was opened by the delivery of an address by the 
Chairman, Da. Mr. Lu. B. ATKtNsON, the President 
of the Institution, took the Chair, and the Section was honoured by 
the presence of Dr. ALEXANDER GRAHAM BELL, the veteran 
inventor of the telephone. After his introduction by the President, 
Dr. Bell, who was received with acclamation, made a short speech, 
in which he said that the growth of the telephone had bewildered 
him and surpassed his most sanguine expectations. He was very 
glad to meet the members of the very advanced Wireless Section of 
the Institution. Dr. Ball instanced asan example of the progress 
of his invention, in conjunction with wireless waves, the recent 
experiments at Arlington (near Washington) when communication 
was established with the Eiffel Tower, Paris, and speech was heard 
at Honolulu. 

Dr. Eccles’s address sketched the history of the Section and of 
the recent developments in wireless. The formation of the 
Section was the outcome of a suggestion to form a body on the 
lines of the American Institute of Radio Engineers, when the 
Institution stepped in and offered its help, with the result that 
the Section was organised. The speaker then dealt with the 
immense progress following the introduction of the thermionic 
valve and other devices. 


Scottish CENTRE.—Among the social arrangements made for 
the present session are a smoking concert at the Rankine Hall, 
Glasgow, on December 11th, and a conrersazione and dance at the 
McLellan Galleries, Glasgow, on February 3rd, 1921. 


The Physical and the Optical Societies.—A joint meeting 
of the above societies will be held at the Imperial College, South 
Kensington, 8.W., to-day, at 7 p.m., when a discussion will take 
place on “The Making of Reflecting Surfaces.” Section A will 

with ‘Technical Methods of Production,” and Section B with 


‘ Reflecting Powers of Surfaces,” &c, A bibliography and résumé 
of the literature of the subject is in course of preparation by 
Mr. R. Kanthack. 


Wireless Societies.—SovrHrort WIRELESS SOCIETY.—Since 
its resuscitation about a year ago, the society reports that satis- 
factory progress has been made. Permission has now been received 
from the Postmaster-G al to install wireless apparatus to be 
used within limited bounds. The society has also procured 
permanent headquarters, and the meetings this winter promise to 
be of a very interesting character. 

CARDIFF AND SouTH WALES WIRELESS SocretTy.—At Cardiff 
on November 17th, Mr. W. A. Andrews, B.Sc., gave an interesting 
demonstration and lecture on the two-valve receiver and direction- 
finder manufactured by the British Thomson-Hovuston Co., Ltd., 
and Mr, E. A. Rudge. B.Sc. A.L.C., lectured on “The Electrical 
Properties of Some Metals.” Mr. G. OC. Hughes has resigned the 
post of secretary of the society, and Mr. W. G. J. Howe has been 
elected in his stead. 


The Royal Society.—The Rumford Medal has been awarded to 
Lord Rayleigh, F.B.S., for researches into the properties of gases at 
high vacua; and the Hughes Medal to Prof. O. W. Richardson, 
F.RS., for his work in experimental physics, and especially 
thermionics. 

Cleveland Institution of Enagineers.—Major H. G. Scott, in his 
presidential address, on November 15th, at Middlesbrough, said the 
electrical iron and steel furnace, for which so much had been 
claimed in the past few years, had settled down into its own useful, 
but subordinate, position in the steel industry. The promised 
30-ton furnace had not yet materialised in this country. The fact 
was that the question of smelting by electrical energy was 
essentially one of cheap power, and even where power was cheap, 
a smaller unit, up to 10 tons, had been found to be most 
economical. Great developments had been taking place in the 
manufactured steel industry. Steam and manual labour were 
being rapidly supereeded by electricity in rolling mills. 

The speaker described recent developments in connection with 
the smelting plants of Messrs. Bolckow, Vaughan & Co., Ltd. The 
charging bay is served by two 50-ton overhead electric travelling 
cranes, specially designed for handling ladles containing iron from 
the blast furnaces. The casting bay is served by two 100-ton 
overhead travelling cranes. The mill is driven by a motor having 
a normal rating of 3,00) H P. contiauous and an overload capacity of 
4,500 H.P. All work is done under cover, various bays being equipped 
with overhead electric travelling cranes, some of which are fitted 
with magnets. 


Institute of Physics.—This Institute has now been incorporated, 
and has begun to carry out ite work. The object of the Institute 
is to secure the recognition of the professional status of the 
physicist, and to co-ordinate the work of all the Societies 
interested in physical science or its applications, This co-ordina- 
tion has already been secured by the participation of five of these 
Societies—namely, the Physical Society of London, the Optical 
Society, the Faraday Society, the Royal Microscopical Society, and 
the Réatgen Society. The Institute thus promises to become a 
powerful unit in connection with any wider scheme of federation of 
scientific Societies, 

It is a tribute to the status already acquired by the newly- 
formed Institute that its diploma is now being required from 
applicants for Government and other important positions requiring 
a knowledge of physics, and, thanks in great part to the Institute, 
the physicist is now becoming recognised as a member of a specific 
profession. 

The first list of members includes the names of ever 200 Fellows. 
Sir J. J. Thomson, 0.M., the retiring President of the Royal Society, 
has accepted the invitation of the Board to become the first and, at 
present, the only, Honorary Fellow. The first President of the 
Institute is Sir Richard Glazebrook, K.C.B., F.R.S.. who will pre- 
side at the firat statutory meeting of the Institute early in the New 
Year. 

Particulars with regard to the qualifications required for the 
different grades of membership can be obtained on application to 
the Secretary, 10, Easex Street, London, W.C.2. Fellows elected 
before May Ist, 1921, will have the privilege of being styled 
Founder Fellows. 


National Physical Laboratory.—The optics, thermometry, heat 
and radiology divisions of the Physics Department of the Labora- 
tory will be open on Wednesday, December 8th, from 8 to 10,30 p.m., 
for the inspection of exhibits and demonstrations. 


Chelmsford Engineerifig Soclety.—On November 18th, at the 
East Anglian Institute of Agriculture, Mr.G. Barlow delivered a 
lecture on “ Practical Turbine Engineering.” The paper dealt in 
detail with the various types of turbines and their history, the 
causes of their failures and breakdowns and the steps taken to 
overcome them. The secretary reported that the membership had 
increased to 116 since the opening of the session. 


Edinburgh Electrical Soclety.—Mr. W. Hope-Fowler, M.D., 
F.R.C.S., lectured to the above society on November 19th, taking 
as his subject “ Medical Electricity.” The -lecturer outlined the 
many applications of electricity to diagnosis and healing, and 
emphasised the increasing importance of electrical apparatus in 
hospital methods of treatment. He expressed the wish that 
British engineers would take a larger share in the design, develop- 
ment and standardisation of the relative appliances. The nex! 
meeting of the Society will be held in the Edinburgh Philosophica! 


Institute on Friday, December 3rd, when Mr. James Walker wil! . 
Electrical 


read a paper on “ An Engineer’s Walk Round a Factory.” 
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OUR PERSONAL COLUMN, 


ry 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Mr. J. A. Bromugy, A.M.IL.E.E., assistant rolling stock en- 
gineer to the Leeds City Tramways, has been appointed 
tramway -manager to the Borough of Keighley ‘lramway 
and Trolley Vehicles undertaking. 

According to The Times, Mr. A. Ricuarpson, M.P. for 
Gravesend, who recently underwent a somewhat serious opera- 
tion, is slowly improving, and his medical attendants regard 
the operation as successful. 

The Nobel prize for physics for 1920 has been awarded to 
M. C. E. Gumsaume, Director of the Internationa] Bureau of 
\Veights and Measures at Breteuil. 

Mr. W. T. Davin, M.A., Cantab., D.Sc., Wales, has been 
appointed Professor of Engineering at the University College 
of South Wales and Monmouthshire at a salary of £1,000 a 
year. Mr. David, who is 34 years of age, has been Demonstra- 


tor of Engineering at Cambridge and Inspector of Technical- 


Colleges, and during the war filled important positions at 
Woolwich and under the Ministry of Munitions and the 
Admiralty. 

Mr. W. STEVENTON, provincial manager of the Commercial 
Cable Co., prior to leaving Liverpool to take up the position 
in London of assistant manager of the company in England, 
was presented with a solid silver tea service on a silver- 
mounted oak tray. Mr. J. W. Simpson will succeed Mr. 
Steventon in Liverpool. ; 

Mr. C. W. Campion, district erection engineer of the New- 
castle-on-Tyne branch of the Metropolitan-Vickers Electrical 
Co., Ltd., who is leaving the company’s service to take up an 
appointment with the Indo-Burma Petroleum Oil Co., at Ran- 
goon, Was presented with a suit case and wristlet watch by the 
staff at a smoking concert held at the County Hotel on the 
19th inst. Mr. H. Paterson, the district manager, was in the 
chair, and Mr. W. H. Dalgleish, on behalf of the staff, ex- 
pressed their good wishes for Mr. Campion’s welfare, whilst 
regretting the loss of his genial personality. 

Councillor C. W. Jackson and Councillor E. A. Lirtie have 
heen appointed chairman and vice-chairman of the Hackney 
B.C. Electricity Committee. 

Mr. G. E. Moore has left the Cambridge and Paul Instru- 
ment Co., Ltd., and joined the Testing Department of the 
Newcastle-on-Tyne Electric Supply Co., Ltd. 

Mr. A. F. Harrison, secretary of the City of London Electric 
Light Co., has been elected treasurer of the Chartered In- 
stitute of Secretaries. ; 

Mr. A. Brown, of the order department of the Edison Swan 
Electric Co., Ltd., celebrated his golden wedding on the 
16th inst. A few of the members of the staff, with whom 
he has been associated for 28 years, marked the occasion by 
presenting him with a clock suitably inscribed. 

Obituary.—Mr. C. Reav.—The death has taken place of 
Mr. C. Read, electrical engineer, at the Granville Hotel, 
Ramsgate. He had charge of the hotel and its installation 
during the time it was used as a military hospital during the 
war. 

Mr. J. D. Hickman.—The death has taken place, suddenly, 
of Mr. John Dampier Hickman, electrical engineer, of St. 
Lawrence, Portsmouth Road, Long Ditton. Mr. Hickman, 
who was 61 years of age, was for some time electrical engineer 
to the Grand Duke Michael of Russia when he occupied Keele 
Hall, Staffs. At the time of his death he was negotiating for 
patents relative to a system of electric lighting and signalling 
for railways. 

Mr. P. F. HuppLeston.—We regret to announce the sudden 
death, which took place- on November Ist, at Bedford, of 
Mr. Percy F. Huddleston, who was well known to a large 
number of our readers for many years as an electrical 
, auctioneer and valuer, at Finsbury Pavement, Lon- 
on, 

Mr. R. FinneGan.—The death occurred at Northampton, 
on the 19th inst., of Mr. Robert Finnegan, railway and public 
works contractor. Mr. Finnegan was responsible for the 
laying of tramways at Great Crosby and Liverpool, and large 
works for the North Western Railway Co. 


NEW COMPANIES REGISTERED. 


J. B. Walsh & Co., Ltd. (171,396).—Private company. 
pany. Registered November 13th. Capital, £10,000 in £1 shares. To take 
over the business ‘of belting merchants, general mill furnishers, wholesale 
electrical factors, and dealers in lubricants, oils, and fertilisers carried .on 
by J. W. Walsh and L. Bradbury at 34, Pall Mall, Manchester. The first 
directors are: J. B. Walsh, Brookside, Crofts Bank Road, Urmston, Lancs. 
(director Snowdon, Sons & Co. (Manchester), Ltd.); L. Bradbury, 10, Lan- 
caster Street, Mossley, Lancs. (director Heginbotham, Gregson & Co., Ltd.); 
J. H. Jones, 63, Tweedale Street, Rochdale. Secretary: L. Bradbury. Re- 
Ristered office: 34, Pall Mall, Manchester. 


‘ T. J. Grainger & Co., Ltd. (171,501).—Private company. 
paaistered November 18th Capital, 25,000 in #1 shares. To take over the 
maneas of a dealer in elestrical goods and colliery and engineering tools 
Ta appliances, carried on by T. J. Grainger, at 31, The Side, Newcastle-on- 
me The first directors are: T. J. Grainger (permanent), 31, The Side, 
ewcastle-on-Tyne; C. Meakin, 240, Farndale Road, Newcastle-on-Tyne. Re- 


Bistered office: 31, Thé Side, Newcastle-on-Tyne. 


CITY NOTES. 


The profit and loss account for the year 
Cape Electric ended June 30th, 1920, shows a profit of 
Tramways, Ltd. £77,280, and after providing for debenture 

interest and redemption of chcen anil 
including the amount brought forward, there is a net credit 
balance of £47,703. There has been put to reserve £12,000, 
5 per cent. is to be paid on the ordinary shares, and £11,141 
is to be carried forward. During the year the tramways 
carried 25,921,629 passengers, giving a return of £325,085, as 
against 27,993,276 passengers and £301,796 in 1918-19. The 
smaller number of passengers carried is due to the strikes 
which stopped the tramways for nearly a month, the in- 
creased receipts being due to raising the fares. The rolling 
stock in Cape Town has been increased by 12 new cars, which 
will materially assist operation and relieve the pressure on 
the rolling stock that has taken place in recent years. Under 
the Acts of Parliament which govern the concessions for the 
working of the tramways in Cape Town, the municipality 
had the power of expropriation of certain portions of the 
system during the year. This right, however, has not been 
exercised, and the time has now expired, but the municipality 
has approached the company with a view to purchasing the 
whole of the Cape Town system, but so far no satisfactory 
arrangement has materialised. The ‘‘B”’ debenture issue 
of £150,000 has now been entirely redeemed, and the charge 
against the profits for redemption ceases as from January Ist, 
1920. Meeting in London, December 8th. 


Submersible Motors, Ltd.—The report for the period 
October Ist, 1915, to December 31st, 1919, shows profit avail- 
able for appropriation, after deduction of balance to debit 
of profit and loss at October Ist, 1915, £4,370, of £48,318. It 
is recommended to place £22,500 to taxation reserve, and 
pay dividends on preferred ordinary of 5 per cent. per annum 
(less tax) in respect of the year ended March, 1919, and at the 
rate of 10 per cent. per annum, less tax, in respect of nine 
months ended December 3lst, 1919, carrying forward £6,688. 
Admiralty contracts as well as munitions levy and excess 
profits duty to cover several years, were settled after a 
considerable time had elapsed, and the directors consider it 
more suitable to present the accounts as a whole for several 
years instead of for each year separately. It is proposed to 
close accounts in future on December 3\st. 


Brisbane Electric Tramways Investment Co., Ltd.—The 
Queensland Government having failed to exercise its right 
to purchase the Brisbane tramways on September 20th, 1920, 
the Brisbane Electric Tramways Investment Co. suggests 
that holders of its 4} per cent. first debenture stock should 
consent to postponement of payment for three years while 
the question is being settled with the Queensland Govern- 
ment as to the purchase of the undertaking. It is proposed 
that the interest shall be raised from 44 per cent. to 8 per 
cent. for the period, and that 2 per cent. extra shall be paid 
if the debentures are redeemed within three years. A meeting 
is called for December 8th to consider the matter. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following under Temporary gula- 
tion 4 (3):— . 

Aldershot Gas, Water & District Lighting Co.— £50,000 
7 per cent. mortgage bonds, redeemable January Ist, 1931, 
£10 paid. (Registered.) After issue of allotment letters. 

The Committee has ordered the following to be officially 
quoted :— 

Pernambuco Tramways & Power Co., Ltd.—51,426 ordinary 
shares of £1 each, fully paid (Nos. 950,001 to 1,000,000, 
1,170,969 to 1,172,368, and 1,219,003 to 1,919,028). 


A Dutch Company.—The Algemene Nederlandsche Elec- 
triciteits Maatschappij (late Groeneveld, Ruempol & Co.), of 
Amsterdam, which has a paid share capital of 1,500,000 f1., is 
making a loan issue for 600,000 fl. at 7 per cent. The com- 
pany was formed in 1917, and a new factory will shortly be 


brought into operation to meet the growing demand for manu- 
factures. 


Westinghouse Electric Manufacturing Co.—Stockholders 
of the Westinghouse Electric Manufacturing Co. have voted 
an increase in the capital stock of the company from the pre- 
sent 75,000,000 dollars to 125,000,000 dollars. The directors 
have also been authorised to increase the indebtedness of the 
company by 30,000,000 dollars.—Reuter’s Trade Service (Pitts- 
burg, U.S.A.). 


Allgemeine Elektrizitaets Gesellschaft.— At the general 
meeting of shareholders called for December 16th the direc- 
tors of the company will propose a dividend of 14 per cent., 
compared with 10 per cent. last year. The net profits amount 
to 45,707,352 marks, as against 27,031.447. It is proposed to 
allocate 12 million marks to institutions for the benefit of 
the staff and workpeople.—Iteuter’s Trade Service (Berlin). 

Rees Roturbo Manufacturing Co., Ltd.—Dividend of 5 
per cent., less tax, on preference shares for 1912, 1913, and 
1914. 


Power Gas Corporation, Ltd.—Dividend at the rate of 
& per cent., less tax, for the year ended September. 
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New Issues.—Hadfields, Lid., are inviting applications 
for an issue of £1,000,000 ‘74 per cent. 10-year first mortgage 
debenture stock at 98, repayable at 102 on February 1st, 1931. 
The proceeds of the present issue will be used in defraying the 
cost of ‘adapting the Works’ to post-war conditions, including 
the 'doiiipletion of foundries, forges, and large and small rolling 
mills in additidnal working capital, and in extending the 
operations of the cOmpany. 

Cape Copper Ltd.—Issue of 1,200 registered convertible 
8 per cent. debentures of £100 each at par; the debentures will 
be .repayable at par on November Ist, 1930, or at the com- 
pany’s option in whole or in part at £110 per cent., together 
with any accrued interest; by one calendar month’s notice 
at any ‘time after November Ist, 1923. 

Electric Construction Co., Ltd.—Interim dividends at ‘the 
rate, of 7 per cent. per annum on the preference shares, and 
at'the rate of 6 per cent. per annum on the ordinary shares, 
both less tax. | 

Calcutta Electric Supply Corporation, Ltd.—Units sold to 
consumers during four weeks ended August 27th, 1920, were 
3,381,784, the corresponding four weeks of last year 2,779,110. 


Yates &'Thom, Ltd.—Dividend of 10 per cent., less tax, 
onthe ‘ordinary shares, £10,000 to reserve, carrying .-for- 
ward £10,680, . 
Petters, Ltd.—interim dividend of 5 per cent. per annum, 
free,of, tax,,on. ordinary for half-year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue fog- which, early this week, made itself so unpleasantly 
insistent around the City and some of the suburbs, found fit 
reflection in. Stock Exchange markets. Indeed, financial con- 
ditions of all kinds may be described as obscure and: depress- 
ing... Commercial companies will not draw much consolation 
(although they may change their previous standpoint) from 
Mr. McKenna’s. explanation that banking facilities are re- 
stricted owing to the demands of the Government for money. 
Mr. McKenna inferred that the banks: would be willing to 
lend to commercial customers were it not for the fact that the 
Government wants the bulk of the loanable capital. Customers 
may perhaps discover herein a new source of grievance against 
the .Government’s mania for wasting money. Nor .does the 
course of ‘the rates suggest that local authorities have yet 
awakened to, the desirability of giving an innings to economy. 

The Brisbane Electric Tramways Investment affair, to which 
reference was made here last week, is arousing keem discus- 
sioh and’ no small amount of attention. The directors say 
that in the present.eircumstances they cannot raise the money 
necessary to pay off the £450,000 44 per cent. debenture stock 
which falls due for redemption on January Ist next. Some 
of the stockholders talk about pushing the matter to extremes 
ind ipsisting upon having their money five weeks hence. 
Others argue that it is no use attempting to extract blood from 
a stone, and that acceptance of the Board’s proposal to raise 
the interest to 8 per cent. and postpone redemption for 
another three years is the more practical policy. ‘the meet- 
ing of stockholders will take place, as mentioned previously, 
on Décember 8th next. Meanwhile, the price of the ordinary 
shares is quoted: at about 4, while the 5 per cent. cumulative 
preference are 34, changing hands at this price a few days 
ago.:.The debenture stock, which was up to 974 a week ago, 
has gone back to 94. 

‘British Columbia Electric stocks continue to attract a little 
interest, and the deferred is a good market at 58}. Rio 
Trams are 88, after being: 92, and San Paulo Firsts 88. 
Kaministiquia. fell 3 to.1064.. There-is not much change this 
week in. other dollar stocks, although the numerous commer- 
cial failures which are occurring in the United States have the 
effect, of diminishing the yalue,of the. dollar .as compared: with 
that of the £ sterling. ; This would help our commeree .in the 
ordinary course of, events,.but as.things are at present,-it is 
of no great value. Mexican issues are lower, part of the sub- 
stantial rise of last week having been lost. For instance, the 
5 per‘cent. bonds of. the Mexico Tramways have receded 2} to 
434; and ‘the Sixes are'14 down at 334. Rumours are rife from 
timid to time-as to’ revolutionary movements having broken 
out ‘again in Mexico, and; although nobody pays much heed 
to them, they do haye their effect in. markets. so, dull as those 
of the present moment.*» Mexican Light and Power Firsts at 
574 are 4 down, but Pachuca bonds, Monterey Fives, and 
others-of this kind are, unchanged. | Brazil Tractions°at 42 are 
3 lower; and other, Brazilians are inclined to give: way. Para 
Electric.6;per cent. preference at 12s. are sixpence down. 

Home Railway stocks make no better: showing than foreign 
rails. The exception is furnished by Central I.ondon preferred 
ordinary, which has risen to 46 on a small demand ‘in a market 
in whieh-there is no stock offering. This is‘a*condition which 
would probably-apply to many things, not only amongst Home 
Railways, .but,.als6 in other departments of . the .Stock Ex. 
change, and were there to be any demand, the scarcity would 
standgrevealed, prices to mount sharply. . With no- 


body» wishing te buy, wever, the ‘disposition is to let’ prices 


sag where they move at all. Underground Incomes have 
dropped 3 points to 653, and ‘the Is. shares to 6s. 3d., while 
the £10 shares weakened 4 to 42s. 6d. Districts fell to 17}. 

The only change amongst electric lighting shares is a fall of 
4 in Westminsters, reducing the price to 5 again, and thus 
raising the return on the money to the round 10 per cent., a 
yield which is afforded also by Bromptons at 6 and London 
Electric preference at 3. Charing Cross ordin: pay 103-per 
cent..on the money, County ordinary about same, and 
Metropolitans nearly 10} per cent., taking the last declared 
dividends as the basis of calculation. Amongst manufactur- 
ing shares, Edisons are flat at-15s. English Electrics-are du!! 
at 16s. 6d., the preference being 15s. and the debenture stock 
British Aluminiums at 18s. are a florin lower, and Indis- 
Rubber shares at 1 3/16 show 1/16 decline. Siemens, on the 
other hand, have recovered a little after their drop: of ‘last 
week on the new. issue. Babcock & Wilcox remain at-23, and 
the engineering group as a whole is coloured- by thesame 
tendency as that shown elsewhere. Rubber shares keep fiat, 
owing to the outlook in the trade itself and the price of 
rubber. The new issue of Explosives Trades Notes maintain 
} premium with noticeable steadiness.. The price of the issue 
was 963, and scrip.is changing hands fairly readily about 97, 
buyers having to pay rather more: William Beardmore 8 _ 
cent. seven-year ‘Notes, offered at 973, have dropped to 5} dis- 
count on the underwriters getting 58 per cent. of the: stock. 

Not even fhe Cable group can withstand the prevailing 
state of depression. Globes and Eastern’ Extensions: are ‘both 
lower. Anglo-American deferred dwindled: to 16}:+-Mar- 
conis again shed 1/16, and Canadians at: 8s. 6d. are -ai trifle 
easier. Business in this section is quiet, as it is elsewhere. 
And as, perhaps, it may remain in the Stock Exchange for 
the remainder of this year. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home Execrriciry Companies. : 


Dividend Price 
er Nov. 23, Yield 
1918, 1919, 1920. Rise or p.0. 
Bro’ Ord < ee 8 13 6. - £10.00 
City op on do, 80 
do. do. 6percent. Pref... 6 1 617 3 
County of London .. - 8 7 1018 4 
do. do.6 percent. Pref. 6 6 778 
Kensington Ordinary 7 906 
London Electric .«. at Mi 819 6 
do... 4h per cent. Pref... ~ 800 
St. Jamas’ Mall .. ee - 
South London on eo 6 912 6 
South Metropolitan Pref..;, 7 819 8 
Westminster Ordinary - 8 W 6 10 0 0 
TELEGRAPHS AND TELEPHONES. 
Eastern Extension.. .. «. 8 10 15 
Eastern Tel. Ord, ee ee ee 8 10 4 
oe oe = 
ee oe oe 
ent ee 
United R. Plate Tel 8 8 610 8 
West India and Panama .. oe sg Nil _ Nil 
Western oo ee ee 10 + 6 12 ‘ 
Home Raits. 
do, do, 6De, 65 $30 
Brazil eb Ni 42 -3 Nil 
jumbia Rly. Pioe. 5 6 59 9 6 
do, do, wi 6 68 - 19 8 
Mexico Trams5 per cent. Bonds... ai it 
do, Mil 
do, IstBonds.. .. Wil Wil 675 -3 Nil 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. . WW 16 
British Aluminium Ord. .. 8 
ders .. oe 
do. do. 6 percent, Deb. .. 
4714 8 
ie oe oe 
1d tree of Income: Tax, od 
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- THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address of MR. LLEWELYN B. ATKINSON, President. (Als(ract.) 


\e have had, particularly of later years, presidential addresses 
of such importance and merit, that in. a way they become the 
keynote or motif of the whole presidential work, and if we look 
back te the earlier presidentaal addresses, we see how_ this 
function has. grown in importance. 

But the real .work of the President does not lie inhis 
Address. _ For the year of his office he is, as,it were, the chair- 
mun and managing director of, and the co-ordinating element 
in, this great Institution; and the increasing, weight of. his 
duties demands consideration. 

In our institution the meetings have increased in number 
\ith the formation of various sections, some of which at least, 
in addition to the ordinary meetings, the President attends; 
there are 13 Centres and Sub-Centres-which it is his duty if 
possible to visit during his year of office; there are Committees 
and Joint Committees.on the greatest. variety of subjects of 
importance to the profession and industry, and those who have 
o! recent years had the honour of being President, have 
{vund that 1t is becoming for the year of office nearly a whole- 
tine job. Unless these tendencies can be modified, it will 
result that few members of the Institution will feel able to 
undertake properly the. office of President, because they will 
b unable’ or unwilling, to devate the time and administrative 
ellort necessary to the office. 

"he year 1921 will see the Institution of Electrical Engineers 
attain its ** jubilee ’’; the Society of Telegraph Engineers was 
formed on May 17th, 1871, when 66 riames were submitted and 
duly elected ‘as members; of those 66 [ believe that only two 
are now living, ‘viz., General E. D. Malcolm, of. Poltalloch, 
k.E., and Sir Herbert Jekyll, K.C.M.G. The first general 
meeting of the Society was held on February 28th, 1872, when 
the first President, Dr. William Siemens, delivered an address 
dealing principally with the objects of the Society, viz., the 
reading of papers and their discussion by members, and gener- 
ally an exchange of knowledge and opinions on electrical sub- 
jects. The Society, which im the year 1888 became the In- 
stitution of Electrical Engineers, retained that point of. view 
for the first 35 years of its existence; by a process of evolu- 
tion or growth, the Institution has, however, reached a_ posi- 
tion where it no longer stands only for a science, but stands 
for, and claims to represent, a science and an industry based 
upon that science. The Institution of Electrical Engineers is 
the first of the great Institutions to be forced by the circum- 
stances of its industry into such a position. The Institution 
of Civil Engineers is definitely a. body to protect the interests 
of engineers. as engineers, recognising and certifying to their 
engineering trainmg: and knowledge. The Institution of 
Mechanical Engineers may be said to stand for the same view, 
but the Institution of Electrical Engineers, whilst certifying 
by its membership to a standard of engineering skill, goes 
further, and endeavours by. its activities to promote the in- 
terests of all its members, in directions which do not neces- 
sarily depend on their particular status or skill. This function 
of its activities has, to a considerable extent, been brought 
about by the fact that electrical engineering is largely con- 
cerned with public services, und hence the intrusion into its 
affairs of Governmental and municipal regulations in a degree 
quite unapproached in civil or mechanical.engineering. 

The increasing and broadening sympathy existing between 
the Institution of Electrical Engineers and all classes in the 
industry may be traced to the time when definitely or: im- 
plicity the great difference between it and the older Institu- 
tions was recognised and the work of the Institution adapted 
to the needs of the industry. : : 

The great extension of the activities of the Institution 
through its 12 Territorial Centres and Sub-Centres, whilst it 
has raised the Institution to the position of the most active 
engineering force in the country, has created its own special 
problems, and notably that of finanee. In the past the leading 
engineering Institutions, including the Institution of Electrical 
Engineers, have maintained in London a home and have held 
regular meetings, generally at fortnightly intervals, and pub- 
lished the Proceedings ”’ thereof, and at that point they 
have been content. In our own case last session the number 
of ineetings of all Centres and Séctions at which papers were 
read or diseussions took place was 105. 

These meetings, however, involve considerable expense. The 
expenses of meetings are twofold; for meetings in our own 
building, only extra lighting, cleaning, and some refreshments 
are added, but for provincial meetings there is, in addition, 
rent of meeting places. Above all, however, there is involved 
the extra printing. | 

the cost of printing and posting the Journal in 1914 was 
£2.00 per annum, and this has risen until in 1920 it has 
reached £6,000 per annum. There is little doubt in my mind 
that some form of drastic editorship of the discussions and 

Proceedings ’* will have to be put in force if ‘the present 
nuinber of papers.is to be published. The single fact that 
meiibers of the Institution have to grasp is this: that this 
Institution is giving more to its membership than any British 
Ensineering Institution has ever attempted ; and comparisons 
of the cost of the working of our own-Tnstitution and the 


necessary subscription thereto with those of other Institutions 
bave no common. basis. 

It was in 1873, the second year of the life of the Society of 
Telegraph Engineers, that the first edition of Clerk Maxwell's 
** Treatise:.on_ Electricity’ appeared. That treatise was the 
starting point of modern electrical theory. 

To-day the work thus started with Maxwell has been largely 
completed. Our knowledge of the fundamental! basis of elec- 
tricity; viz, the electron, has reached a high degree of cer- 
tainty. and precision of measurement, leaving us with the 
unsolved problem. which electrical science is doubtless called 
upon to solve, viz., the nature of the atom. 

Tied up with this problem will lie the complete solution of 
the problem of temporary and permanent magnetism. We 
had last session a very able and suggestive contribution by 
Mr. Evershed to the latter discussion, and I think the sug- 
gestions put forward by him were a great stride forward. 
The discovery of radium and radioactivity in 1898, and the 
proofs that chemical atoms are not, as till then supposed, 
eternal, but are subject to change, radioactive atoms them- 
selves breaking up into other chemical atoms and electrons, 
was no less than an absolute revolution in thought. 

We have come to realise that we cannot regard the electron 
as something by itself, having a fixed inertia mass. The 
electron cannot move without setting up movements in the 
ether involving the storage of energy therein, and the amount 
of those movements depends on the acceleration and also on 
the velocity of the electron. The inertia mass of the electron 
therefore is in part or wholly an expression of a rate of storing 
energy in the ether. Experimental investigation seems to 
show that the whole mass, or apparent inertia mass, of an 
electron may be thus accounted for, and it is clear that at 
least some part, if not the whole, of the inertia mass of all 
matter arises from the energy effect of the ether disturbances 
which take place when matter is accelerated, and these dis- 
turbances being transmitted with a finite velocity the inertia 
mass of all matter in whole or part depends on the velocity 
with which it is moving. 

It is quite clear, therefore, that we as engineers have to 
accept considerable changes in the views on which the 
scientific training of most of us has been based. 

Of the strictly technical problems of the future, the first is 
the more’ complete realisation of the value of our fuel. The 
change of the last seven years in the value of fuel, not only 
measured in terms of currency, but also in terms of 
human effort, has turned upside-down all previous considera- 
tions,’ and the immediate problem of electrical generation 
to-day appears to lie in the direction of more complete utilisa- 
tion of fuel by selective distillation with recovery of useful 
products, and in the use of gas and coke in the boiler furnaces, 
or by complete conversion of the coke into gas for use in gas 
erigines. 

The gas turbine has made some progress, generally on the 
lines of multiple explosions discharging gases into a turbine 
wheel, but, speaking without detailed knowledge of the latest 
developments in this direction, I believe that the future gas 
turbine will work on a cycle of combustion at constant pres- 
sure with adiabatic expansion through nozzles giving the gas 
the mecessary velocity for a turbine wheel, the constant pres- 
sure for combustion being obtained by. pumping the air and 
gas into the turbine through regenerators heated by the waste 
heat. I am aware that this class of cycle has’ had considera- 
tion and been rejected largely on account of the losses incurred 
in ‘the compression part of the cycle, but the: inherent advan- 
tages of such a cycle for large units are so great that I cannot 
help thinking that sooner or later the difficulties of the com- 
pression part of the cycle will be overcome. 

The heat engine and dynamo as the elements for transform- 
ing the energy of fuel into electric currents have reached a 
stage of efficiency. where there is little further to be hoped 
along the present lines, and in the direction of output for a 
given weight .of material we have reached. the point where, 
notwithstanding the small loss which is transformed into heat, 
the output is really limited only by the necessity of surfaces 
to dispose of this heat. Last session we had a very suggestive 
paper by Mr. Shepherd which, with the discussion pivoting on 
it, indicated ‘that the next step will be the complete water 
cooling of the machinery, again enhancing the possible output. 

There still remains the possibility of some completely new 
process, which will eliminate the heat engine and dynamo 
and substitute some other method of producing the electron 
stream that we call the electric current, by a process which 
does not involve the efficiency limits imposed by the second 
law of thermodynamics, as, for example, the possibility of 
electrically unlocking the stores of energy in the atom. 

In this connection I cannot overlook the possibilities sug- 
gested by what is called the photo-electric effect. When light 
of. certain. wave-lengths falls on a metal the metal becomes 

sitively charged, electrons being liberated. As far as we 
snow, the energy which the liberated electrons possess is 
greater than that supplied by the light wave, if the energy 
of the-wave is uniformly distributed. The ‘‘ quantum "’ theory 
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assumes that the energy of the wave is concentrated in finite 
portions, which are suilicient to account for the result, but 
this seems to me a very forced conclusion, and one much less 
likely to be true than an explanation which is based on the 
idea that there are great stores of energy in the atoms, and 
that by the application of a small resonant effort we can release 
this energy at the expense of the internal energy of the atom. 
Photoelectric cells capable of generating small currents have 
been produced, but the whole subject is as yet waiting further 
research. 

The discussions and uncertainties surrounding the future 
programme of electrical generation and distribution have had 
and are having a very serious and detrimental psychological 
effect on the engineering and directional staffs of the supply 
industry. 

The position of these staffs, especially in the smaller muni- 
cipal undertakings, has never been very happy. Men of con- 
siderable engineering ability, but perhaps not so well equipped 
as in the case of larger undertakings with commercial or 
diplomatic talents, have had to contend with an environment 
in which local and labour politics formed a dominating feature. 
While in many cases the difficulty was minimised by the help 
of a sympathetic committee, or chairman of committee, the 
result has been in a great many cases to produce a final con- 
dition of semi-apathy. 

This has been greatly aggravated in the last year or two, 
when, in the belief that all the smaller stations were to be 
swallowed up, even the higher staffs of company-owned under- 
takings as well as the committees of municipal concerns have 
lost their interest, which in the latter case was often a personal 
or local enthusiasm, and have simply carried on with a mini- 
mum of exertion. Whilst it must be admitted that the 
appointment of the Electricity Commission and all it involves 
has been loyally accepted, largely due to the confidence which 
the personality of the Commissioners inspired, yet even this 
has led to an attitude of mind whereby the Commissioners 
have come to be regarded as the Deus ex machina who shall 
solve all problems and resolve all troubles. 

Engineers of small undertakings are generally the commer- 
cial managers as well, but their work and pride are on the 
engineering side, the generating station and distribution sys- 
tem. The realisation that sooner or later the generation will 
cease and the distribution only remain, and that salesmanship 
rather than engineering skill will be the feature looked for, is 
naturally not very agreeable to these men. This class of men 
is in fact going through what the craftsman goes through 
when machinery replaces his skill, and they feel very much as 
he does when he is assured that eventually machinery causes 
more employment, not less. We must face the fact that one 
reason why the larger generating stations will be more econo- 
mical than the smaller ones, is the decrease in the total amount 
of skilled superintendence that will be necessary, and that this 


«class of occupation will diminish. The compensation must be 


found in the increasing use of electric current, and the engi- 
neer’s function must be diverted to all that this involves in 
finding new openings, designing equipment for new opera- 
tions, and in stimulating consumption and the distribution 
therefor. 

The results of the trials and experiments on a great many 
types of cables have led to the result that to-day it may be 
said that the vulcanised rubber-insulated cable holds the field 
for internal work, that for underground mains of low and 
medium pressures vulcanised bitumen cable or paper-insulated 
lead-covered cables are standard practice, whilst for high pres- 
sures paper-insulated lead-covered cables are used exclusively. 
The early paper lead-covered cables did not aim higher 
than 11,000 volts, and to-day the British Engineering Stan- 
dard tables do not go further, but cables of 20,000 and 30,000 
volts are extensively used, cables of 50,000 or 60,000 volts can 
be obtained from responsible manufacturers, and were there a 
real necessity cables of 100,000 volts would be forthcoming 
commercially, either of ordinary types perhaps with graded 
dielectric, or with pressure-distributing metallic layers form- 
ing part of the dielectric enclosure. 

Constant research work and experiments have been devoted 
not only to the materials employed, but to the method of 
manufacture, and above all to the improvement of methods of 
installation of jointing and protection, a large part of the 
trouble with cables being with these accessories. 

The pioneer work of Price on the North-East Coast of ring- 
main high-pressure feeders with discriminating protective de- 
vices, with various detail modification, gives, with a minimum 
of mains, an almost absolute immunity from breakdown for 
the individual consumer. This system is now attracting con- 
siderable attention abroad, where so far no such security of 
supply has been realised. In most cases special forms of cable 
are being used, but efforts are being made to adapt the prin- 
ciple to ordinary cable systems. 

The future progress seems to lie in the direction of the im- 
provement of the material in two directions. The researches 
of Evershed on characteristics of insulation and of Adden- 
broke on dielectrics, which have been published through our 
Institution, have shown that the limits of dielectric strength 
and the losses of power in dielectrics under alternating pres- 
sure are due to the presence of moisture. The organic cellular 
structure of paper leads to its being very hygroscopic, and the 
greatest difficulty is found in drying out all the moisture and 
maintaining the dielectric moisture free at all stages of manu- 
facture. There are organic threads which are practically non- 


hygroscopic, but they cannot be made into papers or woven 
for the very reason that their surfaces are so smooth, and so 
it would appear as if either papers must be chemically altered 
or that a new method of applying felted fibrous materials and 
then securing in place must be devised to use such fibres, 

In addition to such lines of research in any case the con- 
stant improvement of quality of paper in the sense of elimina- 
tion of weak spots is taking place. The dielectric strength of 
paper as used for cables is, say, 500 volts per mil, but the di- 
electric is only operated in cables at, say, 50 volts per mil, a 
wide margin being necessary to cover the inequalities of the 
material and the irregular and unexpected rises of pressure to 
which they are subjected. The great fall in the price of 
rubber, from lls. 6d. per lb. in 1911 to 1s. 6d. per lb. in 1920, 
if permanent, may have a bearing on future types of extra- 
high-pressure cables, 

In 1914 the Postmaster-General appointed a committee io 
consider the question of high-speed telegraphy. The definite 
conclusion reached was that for this country the multiplex 
system was superior to the automatic, and that a special 
apparatus named in the report included all the features con- 
sidered desirable, viz., a free keyboard perforator, five-unit 
code, and printing direct in page form. Such an apparatus 
working duplex with quadruple sending and receiving sets at 
each end would dispatch from 40 to 50 telegrams per hour per 
operator, that is 160 to 200 messages each way per hour. One 
such apparatus dealt with two-thirds of the whole Manchester- 
London traffic, and very few circuits could keep one apparatus 
occupied. Hence we may certainly say that, even for crowded 
traffic, invention is really ahead of requirements. The use of 
apparatus like high-speed telegraphic apparatus is under Post 
Office conditions complicated by staff questions, and the prac- 
tice in the Civil Service of selecting the higher grades by 
seniority and not by technical or temperamental merit, thus 
making it difficult to ensure that the overlooking of a staff is 
done by one specially skilled in working and adjusting a num- 
ber of circuits. ' 

Probably the most needed apparatus to-day is a cheap and 
simple transmitter worked from a typewriter keyboard, and a 
cheap and simple printing receiver to replace the hand- 
operated sounder instruments of smaller offices, for the reason 
that there is an ample supply of people able to use type- 
writers, and the printing receiver obviates clerks skilled in 
reading Morse code. For the smaller offices, the telephone has 
replaced the single needle instrument which was used. 

The latest form of repeater is the thermionic valve tube, so 
arranged that a small incoming disturbance causes an ampli- 
fied local current to work an ordinary electromagnetic relay. 
The effect of this with similar valve relays on the receiving 
instrument is to enable much smaller currents to be used, so 
that it is contemplated to use conductors of hard-drawn copper 
weighing only 20 lb. per mile for all telegraphic circuits, in- 
stead of conductors weighing as at present, say, 200 Ib. per 
mile, with such repeaters, say, 100 miles apart. 

In 1871 the mirror galvanometer and siphon recorder were 
the reading instruments used, and with them a speed on the 
Atlantic cable of 15 words or, say, 75 letters per minute was 
obtained. Heavier conductors, improved methods of work- 
ing, the use of inductance shunts, and the use of very sensitive 
relays such as the Heurtly and the Brown, have brought the 
speed up to 300 letters per minute under duplex conditions of 
working, and permit of Morse printing instruments being 
used, whilst the ubiquitous thermionic amplifying valve is 
producing a further increase due to the possibility of operat- 
ing it with a smaller current than any other relay, and s0 
enabling a smaller fraction of the incoming and increasing 
current at the receiving end to be utilised; in other words, 
each signal can be shorter. . 

We often see comparisons made, to our own detriment, as 
to the number of telephones per head of the population in 
this and other countries, but probably if we had a comparison 
of the messages per telephone, or even the total number of 
messages per head of the population, a different story would 
be told. It is clear that, in a sparsely populated district, com- 
munication by telephone attains an importance which it does 
not reach where all necessities and markets are near the door. 
But, at least in densely populated areas, an economic factor 
arises which differentiates the telephone from nearly every 
other business. 

In most businesses the cost of an individual service becomes 
less as the number of services increases. In the case of a 
telephone exchange the operating cost of each connection 1n- 
creases as the total number of connections increases, for the 
simple reason that each individual can make and does make 
more calls. It is for this reason that comparisons of the 
annual cost of a telephone are quite fallacious unless the num- 
ber of calls is referred to, and why any system of flat-rate 
charging is inequitable. 

The problem for telephonists therefore becomes _ the tech- 
nical one of keeping all main and junction lines working fu'ly, 
this being a question of the proper distribution of centres ‘ nd 
sub-centres, together with the proper system of charging 0 
that every user pays for what his service costs. In this con- 
nection the system whereby the Post Office records the charges 
and renders an account at intervals, which there is no me#ns 
of checking or disputing. is most unsatisfactory, and soone’ of 
later some method of rapidly agreeing a call as registers! le, 
so that it can be questioned there and then, must be put im 
force. The automatic system lends itself to a development 
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of such a method of record, one on’ which practically no dis- 
pute could arise, except as to inaccurate mechanism. 

Che future of wireless signalling is hardly to be estimated. 
The immediate future will probably see all other methods of 
generating oscillations give way to the thermionic tube 
method. In detail rather than principle does this differ from 
the arc method where the discharge of electrons from the hot 
carbon fulfils the same purpose as the discharge of electrons 
from the hot wire of the tube, but the advantage in steadi- 
ness of temperature and resistance lies with the tube, enabling 
the wave-length to be held more constant. Already demon- 
strations with tubes up to 20 Kw. have been given. 

(To be concluded.) 


NORTH-WESTERN CENTRE. 


Av Manchester, the chairman of the above Centre, Mr. Julius 
brith, M.LE.E., delivered an address at the first meeting of 
the 1920-21 session, of which an abstract follows :— 

the inquiry: What are the methods in use for supplying 
power to industries, and what are the available sources of 
energy We can tap for the end in view? would, perhaps, 
put us a bit out and make us think. After a little of this 
unwonted exercise, we might summarise the situation us 
follows 

the radiation which the earth receives from the sun, al- 
though not itself heat, is absorbed and converted to heat on 
striking against a more or less opaque body. Sufficient of this 
energy can be concentrated on, say, a boiler, and so made to 
work a steam engine and produce power. This device is feeble 
and not suitable for use in our centres of industry. 

On the second application of the sun’s activity, i.e., using 
the sun as a circulating pump to lift water from the sea to 
the mountain tops, Nature and civil engineering helping, 
we can extract and put to useful work some 90 per cent. of 
the potential energy of the water, that is in places which are 
blessed with a climate; in the British Isles, where there is 
only weather, water power is not so reliable. 

\s to the moon being a source of energy, the problem is 
not so simple as it looks, and the energy which is really tapped 
in harnessing the tides is due to the difference between the 
time of revolution of the earth and that of the moon round 
the earth; making use of the tides would tend towards keep- 
ing the moon always opposite one fixed point of the earth’s 
surface. 

Winds are at best uncertain, though they have been ex- 
tensively used for grinding corn, pumping water, and driving 
small electric generators. 

The electro-chemical effect is the most promising of those 
investigated so far: the conductor which suffers disintegration 
only does so in proportion to the electricity set in motion, 
there are no moving parts, and the efficiency is very high. 
The destroyed conductor has in the past been made of some 
very costly material, and there is no ready market for the 
chemical combination produced; but these are minor points 
a can no doubt be remedied when we have time to give 
to them. 

Molecular activity is at the moment a little new and puz- 
zling, but it is very promising. In energy given out per pound 
of material, it exceeds anything else by several millions per 
cent. It is, certainly, a little difficult to stop and start, and 
seems a trifle like using up the bricks of which the universe 
is built, but we shall no doubt be able to report further to 
a future meeting. 

For the moment we make heat by combustion, and are 
still at a loss for a means of converting this to mechanical 
energy. We need some connecting link between the fire 
and the generator shaft: Now we find ourselves in the painful 
position of making a practice of rejecting the connecting 
medium when it is only about one-fifth expanded, and the 
best that the engine can possibly do is to use, say, 19 per 
cent. of the total energy for the production of mechanical 
energy. These large amounts of energy received from the 
fire and rejected by the engine are usually not only wasted, 
but become a source of annoyance to our neighbours. We 
ure accustomed to refer with pride to ‘‘ the age of steam,” 
but steam, like Jacob, has usurped the place of the first-born 
not by historic right, nor by any particular aptitude for 
the role, but mainly through the influence of its godfathers 
Watt and Stephenson. Several other fluids have been pro- 
posed, but engineers have turned up their noses at all such 
and, truth to tell, their noses would be the chief sufferers! 

there are, however, some other promising avenues of 
attack on the problem. One is to make the condenser itself 
a source. of heat for a second thermal-cycle engine, and this 
ides has not received the attention it deserves from practical 
engineers, though it has been carried some little way on the 
theoretical. and’ experimental side and has shown some pro- 
mise. Another: line to follow would be not to condense the 
exhaust at all, but to pump it straight back into the boiler 
or heater, there to receive another supply of energy; but 
this is, apparently, contrary to the laws of thermo-dynamics 
as we at present. undetstand them: -If we could only find 
Some way of putting the exhaust steam back into the boiler 
as it is released from the engine, instead of making it refurn 
to water to be again re-evaporated by our precious fuel just 
the other side of the boiler plates, the possible efficiency of a 
steam engine might be almost indefinitely increased. 


Combustion of most fuels with the oxygen of the air will 
produce temperatures in the region of 2,000 deg. F., thus 
giving us a possible efficiency of (2,000—100) + (460+2,000), or 
77 per cent. Our present practice is to employ our 2,000 deg. 
F. in raising steam and superheating it to, say, 600 deg. I’., 
giving a possible efficiency of (600—100)+ (4604-600), or 47 per 
cent. This shows up our wrong-headed way of stating boiler 
efficiency by expressing it as heat delivered over heat received, 
ignoring the temperature and, therefore, the availability of 
the heat. One might almost as well calculate the efficiency 
of a water turbine as water emitted over water supplied. 

The gas turbine offers a possibility of using the high initial 
temperatures, but it would probably exhaust at a temperature 
comparable with that of an ordinary boiler fire. Further use 
of the hot exhaust gases could then be made for raising steam. 

In a recent Government report it was estimated that on 
the average 5 lb. of coal is burnt for each horse-power-hour 
produced in industrial power plant. 

Received :— Therms. Per cent. 
5 lb. of coal at, say, 13,000 therms per Ib. 65,000 100 
Paid out :— 
Proportion used for banking boilers at 

nights and week-ends he 6,000 
Lost in ashes _... .. 1,000 
Sent up the stack as hot gases—1lOO lb. at 

500 deg. F. excess temperature... ... 12,000 

as steam in the flue gases ... ie .. 2,000 

as carbon imperfectly burnt to CO. ... — 1,000 
Radiation from boiler, engine and steam 

Mechanical friction of engine ... 
Sent to cooling towers in circulating water 

(7 lb. of steam per tb. of coal, 1,000 

therms per lb. of steam) ... is ... B5,000 
Used in auxiliaries 1,200 
As one brake H.?.-hour ... 2,550 


65,000 


Four per cent.! The efforts of the reformer may well quail 
before the stupendous loss carried away by the condensing 
water and made hideous in the cooling towers, and by other 
losses which can be reduced. Embodying such refinements 
as have been at present achieved in the best steam practice, 
and working at a good load factor with any large turbine 
plant, one brake H.P.-hour may be produced from one pound 
of coal. 

Let us now turn to the internal combustion engine and 
gas producer. Average practice in moderately small non- 
recovery plant yields about 1 H.r.-hour for each pound of coal. 

The largest of the losses is that carried away in the exhaust 
gases. A good deal of this can, however, be used for raising 
steam in a special form of fire-tube boiler, but here again we 
are limited in the amount of heat we can extract from the 
gases by the undesirability of condensing the steam they 
contain; this is another case for the cheap feed-water heater. 
However, as it is, nearly two-thirds of the heat in the exhaust 
can be used for raising steam, which may amount to 2 lb. of 
steam per pound of coal put into the producers. 

The next serious loss is that in the water used for cooling 
the gas-engine cylinders. This is more difficult to negotiate, 
as low-temperature heat is rather a drug on the market. 
Probably, unless there isa demand for hot water for some 
other purpose, the best plan is to combine gas and steam 
plant, using both the gas-engine cylinders and the exhaust 
to raise steam, which is used in another cylinder driving 
on to a common crank-shaft. 

Another proposal that goes much more to the root of the 
matter, is known as the “ Still’’ engine,* which employs 
a common cylinder, one side of the piston being acted on by 
the gas and the other by the steam generated by the heat 
in the exhaust. I believe the ‘* Still’’ engine will ** get a 
move on”’ presently. 

The recovery of by-products largely turns on whether the 
recovery producer can or cannot be made self-supporting in 
the matter of the steam it uses. The auxiliary boiler on the 
exhaust of the gas engine can provide the necessary steam for 
this purpose, but if the producers can make their own steam 
and more, it becomes frequently a question between the 
relative values of coal and by-products whether it does not 
pay to gasify the coal used for steam power plant; this will 
probably, however, only be done by people whose main busi- 
ness is the supply of power, as others will not often want to 
combine manufacturing chemistry and salesmanship of fer- 
tilisers with their other activities. 

It only waits, however, for the perfecting of the gas turbine 
to make the gasifying of coal and the recovery of by-products 
a foregone conclusion. At the back of all this is the immense 
possibility of gasifying what would otherwise be waste fuel. 

There is another possible way of utilising the heat of com- 
bustion and converting it into electrical energy, namely, by 
means of the thermo-pile. It was pointed out above that 
there is an unnecessary loss of temperature between the fire 
and the water in a boiler, say, 2,000 deg. F. to 400 deg. F. 
This temperature difference could be used in a battery of 
thermo-piles having their hot junctions in the fire and their 


rw Rev., May 30th, 1919, p. 643, and June 20th, 1919, 
p. 720. 
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cool junctions in the water. The heat which would otherwise 
wasted is then used in raising steam, and the heat that 
disappears in the Peltier effect is converted imto electrical 
energy at 100 per cent. efficiency. For every 1 per cent. of 
th total heat generated which is thus converted, the yield 
per pound of coal burnt is increased 4 per.cent. in the best, 
and 25 per cent. in the average case. 
When all our national resources are used as they ought: to 


-be used, ample power will result as a by-product, when all 


fuel charges will be struck out of the bill for power. It 
will then remain for engineers to reduce capital charges, 
which can be done slowly by reducing the cost of plant, but 
much more quickly by increasing the load factor and diminish- 
ing the transmission losses of big power stations. Manchester 
has given a lead in this direction by the cultivation of Jarge 
power consumers situated near to the station and willing to 
— “cr, their demands to the exigencies of the other 
oads. 

There is a possibility that the use of steam might be justified 
if the latent heat in it could be extracted and used for some 
useful purpose, such as process work in the factory or a com- 
mercial supply of hot water.* It may be perfectly true: (1) 
that what the industrial household is most in need of is a 
supply of hot water for washing the person, the clothes, and 
the culinary apparatus; and (2) that the power station without 
much interfering with its function as a power station could 
supply hot water. Taking for granted items (1) and (2), and 
an industrial community of, say, 10,000 inhabitants grouped 
into 1,670 households of six members each, three of whom 
are working, their houses, arranged on garden-city lines, 
eight or nine to the acre; and ‘allowing for wide roads and 
ample open spaces, would occupy about three-quarters of a 
square mile. The demands for electrical energy per household 
will be about 6,400 units per annum for those employed in 
the factories (1 H.P. per individual), 500 units for lighting and 
cooking in their homes, and 100 units for carrying the house- 
hold about in tramecars and for public lighting; total, 7,000 
units per annum per household. As there are 1,670 house- 
holds the town would require a power station turning out 
about 12 million units per annum, which at 25 per cent. 
load factor would have a maximum load of a little over 
5,000 Kw. 

Suppose the station to work with a vacuum of about 20 in., 
it would take about 20 lb. of steam per unit, which could, on 
condensing, yield 20 gallons of. hot water at about 160 deg. F., 
so that we have an average of 400 gallons of hot water per 
household per day. Allowing 50 ga'lons per day for baths 
and washing, 350 gallons are left for warming the house. 
If we allow the water to cool from 160 deg. to 100 deg. F., 
about 200,000 therms are liberated per 24 hours, which -is 
sufficient to keep a five-room house comfortably warm. (This 
corresponds in heating effect to about 24 Kw. for 24 hours.) 

In a town of this size there are about 15 miles of. roads. 
To carry the hot water from the central station four 5-in. 
mains will suffice; from these would radiate 2-in. mains; and 
from these a 3-in. service would supply each house. Flow 
and return pipes would be provided, the fow pipes being 
lightly lagged. The loss from these pipes would amount to 
less than 15 per cent. of the heat delivered to the houses if 
the lagging of the flow pipes allowed half of one therm ‘to 
escape per 1 sq. ft. per hour per 1 deg. F., which would 
not be considered a very good steam-pipe covering. 

The total cost of the pipes, including lagging, excavating, 
laying and filling in, would be about £45,000. The extra plant 
required at the central station might add another £5,000; 
6 per cent. interest and 24 per cent. depreciation (21 years’ 
life) = £4,250 per annum =1s. per -week per house, which surely 
would gladly be paid for this service. 


Discussion. 

ALDERMAN W. WALKER, who opened the discussion which 
followed the delivery of the address, complimented the chair- 
man on his departure from the customary practice of treating 
the chairman’s address as not being a subject for debate. 
With regard to Mr. Frith’s proposals for supplying hot water 
for an industrial community of 10,000 inhabitants, the first 
thought that occurred to the speaker was, what a nice view 
they would have when they rose in the morning and saw 
the central power station firing up to prepare hot water. 
Also there must be a railway right through the site to get 
to the central station, and a lavish outlay on roads for 
carting fuel and removing ashes.. Then he feared a large 
proportion of the houses would become vacant because people 
objected to the amenities usually associated with a power 
station; they had no power stations which were not looked 
upon as nuisances, although they had tried to take them 
away from the homes of the people they served. The City 
of Manchester was the most lavish user of water in the 
kingdom, largely for industrial purposes, but the consumption 
of water, cold and hot together, did not approach the figures 
that Mr. Frith had estimated to be the consumption of hot 
water by his community; therefore, there would not be the 
market he had anticipated. With regard to the number of 
units which would be used per household for lighting and 
heating, he did not know of arfy undertaking that could show 


2 Mr. Pearce has had examples of this at work in Man- 
chester for years. See also Exec. Rev., July 5th, 1919, p. 20. 


am. average consumption approaching that figure. for houses 
of the class which he had described. [t was-useless to proceed 
by finding out how many therms they would have at their 
disposal and then fit them into the amount which the people 
ought to use; they must find out what they: were likely to 
use, what. were the practical possibilities of the scheme before 
committing themselves. He thought that a very great deal 
more could be done by utilising the waste heat of power 
stations in providing heat for the community. In Man- 
chester they had been asked again and again to sell a great 
deal more. than they ‘did; a number of large buildings in 
Peter Street, the O.P.A., “* The Refuge,’’ and the warehouses, 
were heated by waste steam from the city stations, but when 
they studied the problem of carrying the pipes a little further 
afield they came up against the enormous cost of getting 
them through the streets. After all they could not justify 
attempting to utilise a waste product if the expenditure 
became greater than the loss incurred by treating it as waste. 
It would need very careful consideration, especially in the. case 
of an established city, with congested roadways, existing 
lines of pipes, and ‘the other factors which entered into the 
question. Mr. Frith emphasised the possibility of the pro- 
ducts of combustion (other than electricity) becoming of such 
value as to enable the-electricity to be looked upon as a 
by-product, but for the time being there did not appear to 
be any reasonable or practical means of arriving at such a 
result. Mr. Frith did not mention the practice of bleeding 
the turbine for the purpose of heating the condensate that 
was becoming an established practice, and was usually justified 
by the results obtained. 

Mr. J. A. RoperTson expressed the view that if one could 
lay out a colony in an area remote from industrial districts 
and set up houses in the nice order shown in Mr. Frith's 
diagram, putting a camouflaged power station in the centre 
(with = man a golden dome upon it, and conveying the 
smoke away underground), and take the condensing water 
from a pond round the station, he could understand that 
under such. circumstances gas engines might show a very big 
overall efficiency. If one could deliver the water from the 
jackets of the gas engines, heated with the exhaust gases, 
and at the same time get a high thermal efficiency of the 
engines producing electricity, he believed one might show 
something approaching the ideal of 50 per cent.; a thermal 
efficiency of the gas engine alone of about 24 per cent. could 
be obtained. Mr. Frith gave as the cost of the pipes, in- 
cluding the lagging, a capital amount of £50,000, upon which 
he reckoned 6 per cent. interest and 2} per cent. depreciation 
(21 years’ life), making £4,250 per annum. Dividing by the 
number of houses that worked out, as he said, at one shilling 
per week per house, but he allowed nothing for the cost of 
the heat which was going to work his engines with 20 in. 
vacuum. Without his hot-water system he would run his 
engines at 26 in., or in the case of a turbine probably at 
28 in. vacuum. The difference between the 20 in. and the 
2% in., or the 28 in., meant something like 25 per cent. on 
the fuel bill, and with a power station giving about 12 million 
units per annum, taking 3 lb. of coal per unit, that meant 
something like 3,000 additional tons of coal required for the 
heating system. At the present price of coal that meant £5,000 
or £6,000 per annum, which made the figure 2s. 6d. per 
week per house. The Electricity Commissioners had de- 
limited many areas in this country, and all the leading 
electrical engineers in the country had prepared, or were 
preparing, schemes of electricity supply, but he did not think 
any one of them would include gas engines or gas producers. 
The controversy really all turned on the value of ‘the by-pre- 
ducts; if one could obtain a good price and market for them, 
something might be said for it, but he did not agree with 
Mr. Frith’s suggestion that, even apart from by-product 
recovery, gaseous fuel should be used for the purpose of 
raising steam instead of retaining what he described as‘ the 
barbarous practice of burning solid fuel on the bars.” 

Mr. Dunpbas pointed out that there were many unknown 
factors; the data now available gave them something to work 
upon, but there were many limiting factors. The area of 
supply was restricted by the high-capital outlay required, the 
loss on transmission was a disadvantage, and it was very 
difficult to get that nice coincidence of the heating load and 
the electrical load. The market was also a fluctuating one, 
in summer time there would be very little demand for heat. 
A supply of hot water from a central heating plant could not 
be given for less than 1s. 6d. per week at the minitnum. Mr. 
Dundas criticised the consumption figures given by Mr. Frith, 
and suggested that the’ station would necessarily have to 
run in parallel with other stations. The increase in the 
quantity of coal required for generation he ¢alculated to be 
about 1,000 tons per annum running at such a low vacuum. 
He did not think one could get water’ at a temperature of 
160 deg. with a 20 m. vacuum. With the ‘interest ‘on the 
capital outlay he made the total £6,000, or approximately 
£3 12s. per house, or 1s. 44d. per house~ per week. There 
would not be much profit out of 1s. 6d. per week. 

Mr. S. J. Watson said that the figure of 5 Ib. as the 
average amount of coal burned for each H.P.-hour produced 
in industrial power plant was taken from a return which was 

some years old. During the last six or seven years great 
improvements had been effected in the overall thermal effi 
ciency. of most of the power stations in this country. [he 
highest thermal efficiency one could obtain in a power sts‘ion 
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was of the nature of 20 per cent., and ten years ago the 
average was somewhere about 5 6r 6 per cent. To-day there 
was a large number of power stations operating regularly 
with an efficiency of from 11 to 13 or 14 per cent., and there 
was at least one example in this country.of a power station 
operating at about 174 per cent. They were approaching 
the highest point that Mr. Frith thought ible. His own 
opinion was that in the future they would see developments 
of the internal combustion type of prime mover, and there 
was no doubt that if a suitable metal could be- devised which 
would -stand the intense stresses, the internal-combustion 
turbine would’ become ‘a practical proposition.. They had 
reasonable hopes that in the near future such a gas turbine 
would be evolved. Mr. Frith’s figures showed that the effi- 
ciency of the prime mover itself would be about 19} per 
cent., but the exhaust gases carried away some 38 per cent. 
o! the total therms contained in the coal. It was in the 
utilisation of a portion, at any rate; of that 38 per cent. that 
improvement would be made. The development of the in- 
ternal-combustion turbine seemed not unlikely to entirely 
revolutionise present’ methods of heat generation. He was 
surprised that in speaking of the various sources of the supply 
of energy Mr. Frith did not: refer to the atmosphere. Some 
few years ago they heard a great deal about the supply which 
might be obtained by means of kites. 

Mir. Diesy, apart from the question of the thermal effi- 
ciency of the domestic grate, thought that against the cost 
of the system of a ‘communal hot-water supply, Mr. Frith 
might have put forward the cost of the coal required in the 
average household in his city; that would do a very great 
deal to commend the system. They recognised that in a 
dense industrial town the problem was at present too difficult, 
but as the garden city idea developed, and they tried to move 
the masses of population into healthier and more ‘hygienic 
surroundings the -communal system would appeal to them 
both as engineers and as citizens. 

Mr. J. S.-Pecx-explained that there was one case besides 
Manchester where exhaust steam had been used for heating 
purposes.. That. was in a small suburb of ‘Pittsburg; it was 
a residential . district; and there: was a generating station 
which supplied lighting for the community. He remembered 
seeing them tearing up the streets and laying several miles 
of pipes which were very heavily lagged. As far as he knew 
the system was-a success, but soon afterwards the central 
station was purchased by one of the large supply companies 
in Pittsburg, and’ the old system was shut down. Probably 
the pipes were there yet, and he expected the original owners 
would sell them -cheaply. 

Mr. J. Frrrs, in reply, pointed out that the conclusions he 
arrived at were not based on the circularity of Manchester, 
and the central station might even have a golden dome on 
it with advantage. If it was true that the industrial in- 
habitants of Manchester did not use 50 gallons of hot water 
per day per household he thought it was quite time that 
they did so. The'7,000 units included the factories, and he 
provided tramears for carrying the people to and from work. 
His domestic demand-was 500 units per annum, which was 
what a house of that particular size required for electric 
lighting and cooking. As there were several new industrial 
garden city. communities being established, his plea was: 
“Don’t lose sight. of the. possibility of- supplying hot water 
to those new communities that are being started.”” As 
regarded a congested area, one could supply it with fewer 
pipes and with less loss in the distribution. With regard to 
the point about the power station working with a 2 instead 
of 26 in. vacuumy,: the. coal’ required for heating that water 
was saved on the 1,670 houses, in each of which one would 
have one or two. fires working at a very low thermal efficiency. 
Could one imagine 1,670 dwellings using as little as 1,000 tons 
of coal per annum? He-did not propose using any cooling 
towers; their purpose was served.by the hot water tanks 
in the houses. The water was circulated round, and instead 
of losing its heat on one cooling tower,’ it -was losing its 
heat in heating the houses. Mr. Robertson gave quite as 
much as he took away in suggesting that a gas set would 
be an even better thing for a hot-water scheme than the 
steain engine, but it was put forward as a last stronghold 
for the advocates of steam: If they could only. use the latent 
heat which was.now wasted. it might give steam a. little 
longer life. If Mr. Robertson..thought the speaker was 
advocating the universal use of non-recovery gas plant for 
Steam-raising purposes he was mistaken. If one could work 
the self steam-raising recovery ‘producer with its own steam 
it became frequently a question between the relative value 
of the coal and by-products whether it did not pay to gasify 
coal for steam plant instead of burning it on the bars. If 
it could make its own steam it might be the right thing to 
Hasity fuel. Mr. Dundas was wrong in saying that one could 
hot get water at 160 deg. from a 20 in. vacuum. Whether 
it was Is. 4$d. or Is. 6d. that the household wonld have to 
pas per week, either figure was ridiculously cheap; ‘it could 
d tiade Qs. 6d. The point about the different times of peak 
vals of electricity and hot water was a good one, but one 
lust remember the enormous thermal storage of hot water. 
- one could use that thermal storage—the enormous number 
that were circulating around in the hot. water— 
“d Pvercotie that difference in the time of the maximum 
trouble +~ das tarbine might be a solution of a great many 

udles by being able to take a high 1,, but in one respect 


it had an immeasurable inferiority to steam. The power 
of being able to condense steam, and with a temperature 
of about 100 deg., which was about the lowest cooling tem- 
perature which they could use, to get an absolute pressure 
of 1 lb. per sq. in. was a very remarkable property of steam, 
and one which gaye it a very great advantage. With the 
gas turbine the trouble would be that one would not have 
pressure and temperature in the right proportion. That was 
the trouble with gas turbines, even if one found a material 
with which to make blading which would stand the erosion 
of. burning gases. Although a boiler might have a thermal 
efficiency of 100 per cent. if it let heat drop in temperature 
without making it do work in the process that was a thermo 
dynamic sin, and one which was lost sight of when one got 
into the habit of expressing efficiencies as thermal efficiencies. 
If they worked out the thousands of tons of coal per annum 
which heating with hot water would save, the amount would 
exceed very much the extra coal which the station would 
burn due to the low vacuum. Whether it was winter or 
summer, cold or hot weather, one always had fires to get 
hot water, and that meant an enormous waste of fuel. The 
laying of pipes was not an insuperable expense even at present 
prices. It was questioned whether 2,000 therms in 2 hours 
would heat a house. In the days of rationing he would have 
been very glad of that amount to heat his house. To give 
an industrial house with six inhabitants heat equal to a 
24-Kw. radiator going all the time would be enormously 
better than any conditions which they had now. 


WESTERN CENTRE. 


Ar Bristol, at the first meeting of the 1920-21 session, Mr. 
A. J. Newman, chairman of the above Centre, delivered an 
address, of which an abstract follows :— 

Happily, each year finds the Institution, as a whole, grow- 
ing in membership, utility, and prestige; and, largely as a 
result of this, the greater importance of engineering to the 

eneral community, is becoming more publicly appreciated. 

t appears practically certain that if it does not fall to the lot 
of the Institution of. Electrical Engineers, ultimately. there 
will be other bodies recognised as authoritative in defining 
status, and in forming an engineers’ register. In view of new 
factors, it certainly seems justifiable that managerial engineers 
should formulate plans for protecting their own distinctive 
interests. 

Unfortunately, the average engineer is left with merely a 
minimum of time for the study of economic and social ques- 
tions, but he cannot disregard modern developments, which 
may affect appreciably his personal liberty and position, and 
if the engineer can bring his creative, well-balanced faculties 
and influence to assist in national and local government affairs, 
it will be all to the good. All general prosperity depends upon 
the prosperity of sound public industrial undertakings, from 
— our workmen are right to expect their fair share of 
profits. 

Industrial and financial conditions are, unfortunately, so 
turbulent and precarious to-day that it seems incumbent upon 
all officials and thinkers to reason patiently with the workmen 
whenever opportunity for discussion is afforded. In the past 
we have neglected this important aspect of verbal influence 
and mental co-operation, and partly because of such failure, 
we are now reaping the consequences. 

Passing from the important factor of man power in industry 
to that of motive power, one turns, almost instinctively, to 
the problem of an ample and reliable supply of cheap elec- 
trical power. When all went more money and shorter working 
hours, we must solve the problem by greater provision of 
efficient machinery of production, of which motive power is 
certainly the most important. 

In the Electricity (Supply) Act, 1919, the difference between 
a Joint. Electricity Authority and a District Board is that 
the Joint Electricity -Authority’ must be representative of 
existing authorised electrical undertakers (and presumably 
all of them) within the district, though it is left optional 
whether it has also to be representative of county councils, 
local authorities who.may not be authorised undertakers, con- 
sumers of electricity, and other interests. In the case of a 
District Board, however, representation has to be ‘given to 
all the interests. above enumerated. With this exception, 
there is little difference between the Joint Electricity Autho- 
rity and the District Board. ‘The Act provides, in Section 18, 
that the Ministry in question. ‘‘ may construct works or 
acquire land.’’ Although the term “land ”’ is legally under- 
stood to include both the land itself and anything that stands 
upon it, it has been held that the section in question does 
not allow for the acquisition of works which are already 
constructed. 

Under the Act it is: not. intended that any Joint Authority 
sliall. make any profits; the results of economies are all to 
enure to consumers. Such being the case, it at once appears 
that companies forming part of a Joint Authority would only 
profit indirectly through added facilities and an expansion of 
their business. Presumably, however, if such companies give 
financial assistance or guarantees, they ‘might reasonably 
anticipate receiving some favour, as compared with other con- 
sumers who may not give such support. Similar remarks may 

also be applied to other authorised undertakers, local autho- 
rities, and county councils. 
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Seeing that the acquisition of works is not compulsory, 
what will happen in the case of any particular undertaking 
not voluntarily falling into line with the proposals? Since 
no new generating stations may be constructed, and no exist- 
ing station extended, without the authority of the Electricity 
Commissioners, it is reasonable to suppose that no such works 
will be carried out if a supply can be given from the central 
authority at a figure at least as good as that at which the 
particular undertaking in question could itself furnish the 
supply. Further, one has always to bear in mind that, in 
all probability, those who support the scheme will be justified 
in asking for rather more favourable terms of supply than 
others. It may, therefore, be reasonably anticipated that in 
most districts Joint Authorities will be formed, although there 
may be difficulty in amicably balancing up all the mterests of 
the various undertakers in each area. ar 

The rate of progress which might have been anticipated a 
year or two ago will, however, probably be less rapid. Delay 
may result in view of the present state of the money market, 
as capital charges per kilowatt of plant installed are now 
three times those which obtained before the war. Obviously 
the new plant to be installed in a capital station would have 
to be compared with the cost of the existing cheaper plant 
belonging to present undertakers. As money is so dear, and 
there are now so many sound investments giving a good 
return, one has seriously to consider if investors would be 
readily found to loan money to Joint Authorities on_ the 
security of works owned or taken over by them alone. I am 
of opinion that little in this respect could be accomplished, 
and that it is absolutely imperative that financial clauses, such 
as were contained in the original Bill, should be passed in 
«a new Act. The security of the rates of county councils and 
local authorities may then be given, as well as the financial 
backing of companies within the area. Whilst it is necessary 
to have the backing of the local rates, &c., it may be pointed 
out that, in giving such backing, the local authority does 
not really incur any risk, because the Joint Authorities must 
be self-supporting, and there is no reason at all why they 
should not prove to be so. This assumes, of course, that 
their constitution is so drawn up that, those whu have voting 
power, also carry financial responsibility proportionate thereto, 
such financial responsibility being borne either directly or 
through them by the authorities whom they represent, whether 
local authorities or otherwise. 

Owing to the present state of the financial market, it may 
oe necessary, or at any rate wise, that Joint Authorities be 
formed covering districts although there is no immediate 
prospect of giving a supply from a central source in such 
districts. It is most important that there should be unity of 
ideas and purpose throughout the district at the outset. 
Efforts for standardisation should also be made immediately. 

It. is gratifying to learn that our organisations, both from 
the manufacturing and technical aspécts, are able to equip 
satisfactorily the biggest stations as vet proposed, and that 
experts are available for their successful operation. In the 
actual lay-out and construction of a super-station, the main 
initial problems to be solved may be stated as follows: (a) 
an adequate supply of water; and (b) the maintenance of a 
continuous supply of fuel in case of external disturbance. In 
connection with (b), the problems of coal and ash-handling 
plant have also to be faced, and in the case of large power 
stations, the capital outlay involved by such auxiliaries with 
the necessary railway sidings represent no inconsiderable por- 
tion of the total expenditure. 

In order to minimise these difficulties a floating power- 
station has been proposed. Such a station constructed entirely 
with its complete equipment, say, on a huge raft, would seem 
to present certain definite advantages. If oil fuel were em- 
ployed, the tankers conveying the fuel from the oil fields 
could be moored alongside the station, and the oil pumped 
direct into the storage tanks. Thus railway transport charges 
would be entirely eliminated, as well as the risk of interrup- 
tion to supply due to breakdown in railway facilities, strikes, 
&ec. In addition, an adequate supply of cold water for con- 
densing purposes would always be available, and the head 
on the circulating pumps would be a constant minimum. 
Such an arrangement would also appear to have the advan- 
tage that, if the station were composed of separate units, 
any of them might be transported without dismantling to 
another site should necessity arise. The raft might be of 
cellular construction, thus lending itself readily to commonly- 
accepted power-station design in that certain of thé cells 
could be utilised as condenser basement, oil and water storage 
tanks, &c. The construction of the raft itself would be 
expensive, but against this must be. offset the cost of a 
suitable site and foundations for. a power house erected on 
land. Moreover, no coal sidings, cooling towers, or culverts, 
and only a minimum of coal and ash-handling gear, or 

water piping, would be required; and. in addition, the mobile 
cold water supply would ensure maximum efficiency. As an 
alternative, such a station could be built by the sea shore; the 
relative merits of the two alternatives would, of course, 
denend on the local conditions. which prevail. 

The enormous increase in cost, of both labour and material, 
and the enhanced cost of money, is forcing manufacturers 
to consider every means for reducing the dimensions and 
price of their apvaratus. Apart from minor refinements in 
design, the possibility of such reduction in cost lies. along one 
of three main lines: higher speeds, higher temperatures, and 


better cooling facilities. The tendency in this country is now 
to use mica insulation on large machinery to a much 
greater extent, thus taking advantage of higher temperatures. 
Kew people realise the enormous quantity of dust which js 
carried, either on or through the windings, of a moderp 
alternator may require, say, 27,500 cu. ft. of air per minute 
the air surrounding a generating station may have as much 
as 0.0006 lb. of dust per 1,000 cu. ft., and that a 5,000-xw. 
alternator may require, say, 27,500 cu. ft. of air per minute 
for cooling purposes. Even if the machine is only in operation 
for 50 per cent. of its time, as much as two tons of dust per 
annum, under such conditions, have to be dealt with by the 
filtering arrangements employed. 

Large supply authorities have been keen to realise the 
advisability of employing a competent meter engineer con- 
versant with three-phase power measurement. Satisfactory 
metering is not only a safeguard on the revenue side, but 
assures a satisfied customer, and the adoption of 2 or 3 meters 
in series, for large consumers, has proved a wise investment 
when queries arise about accuracy of accounts. Whilst 
the maintenance of a good power factor is generally 
stipulated in supply agreements, means of getting a reliable 
check on power facter has, so far not been largely adopted. 
I think, however, the employment of a sine meter (in con- 
junction with a watt-hour meter) has been found to be as 
satisfactory an arrangement as any yet proposed for ascertain- 
ing the average power factor over a given period. I would 
also suggest that a good deal of contention with consumers 
would be avoided if a maximum-demand system of charging 
was adopted based on the K.v.A. instead of om KW. demand. 

Certain progress has also been made in the development of 
the high frequency synchronised relay. This relay has so 
far been introduced chiefly for the control of street lighting, 
thus avoiding pilot cables. It appears to me, however, that 
upplication of the system might be extended to the control 
of those customers who are supplied on off-peak or two-rate 
tariffs, thus dispensing with the usual controlling clock or 
time switch, and its attendant disadvantages. The main 
recent development on rotary converters, seems to be 
the gradual adoption of higher speeds. Refinements. include 
improved methods for seasoning commutators at higher speeds 
and temperatures than are likely to be reached in practice. 
Special care taken in this part of manufacture is, it seems, 
amply repaid by the greater elimination of commutator faults. 
Much work has been done in improving mercury vapour recti- 
fiers for large outputs. In order to obtain parallel operation 
between different rectifiers, or between a rectifier and a rotary 
converter, it is necessary to adopt a number of somewhat 
complicated devices, and it appears scarcely feasible to operate 
a rectifier in parallel with a compound-wound rotary or 
generator. The difficulty of parallel operation is doubtless one 
of the reasons why the rectifier, in the past, has not met with 
a better reception. 

Considerable progress has been made in the development 
of transformers of high voltage and large output. For large 
sizes forced oil cooling is now usually adopted, the oil being 
circulated through a cooler and back through the transformer 
tank. For one super-station scheme six 3-phase transformers, 
each for 20,000 k.v.A., at 33,000 to 6,000 volts, are proposed. 
If such 3-phase units are adopted, instead of single-phase, 
they will be the largest so far built in this country. The 
biggest sizes so far actually constructed appear to be those 
at Glasgow Corporation’s Dalmarnock station, viz., 7.3 
K.V.A., single-phase, oil-insulated, forced-cooled, 20,000 to 
6,000 volts, 25 periods, three of which form a 3-phase group 
of 23,400 K.v.A., which is relatively 45,000 k.v.a. at 50 periods. 
Five such groups are in operation or being built. The largest 
3-phase, self-cooled transformers built, so far, in this country 
as one unit are 4,000 K.v.a., 6,000 to 12,000 volts, 50 periods. 
High-voltage types for 50,000 volts, 2,000 K.v.A., are at pre- 
sent being constructed for export to Spain. Present necessity 
for economy, in capital outlay, is being met, to a large extent, 
by the use of weather-proof transformers. One British firm 
is at present building 12,000-K.v.a., weather-proof groups for 
66,000 volts, and 5,000-K.v.A. groups for 33,000 volts, three 
single-phase units forming one 3-phase group. Another ten- 
dency is towards the use of dry type air-blast transformers 
for voltages up to 11,000, due partially to the present shortage 
and price of transformer oil. 

An effort is now being made on all large new schemes to 
standardise high-pressure voltages. A generating voltage of 
6,600 volts, and transmission voltages of 11,000 and 33,000 
volts, are being advocated. ese pressures seem to represent 
the highest voltage for which alternators can be wound con- 
sistently with safety, and the most economical for the trans- 
mission distances at present being considered. Higher trans- 
mission pressures will, doubtless, be proposed when general 
linking-up is contemplated. I am inclined to suggest that 
laying cables direct in the ground will become more populit 
than the use of troughing and bitumen filling. I am inclined 
to favour overhead transmission lines constructed on the 

split-conductor system, as it seems a pity to expend large 
amounts of capital on catenary suspended pilot cables neces 
sary for other systems of protection. In comparing the two 
alternatives, we must not lose sight of the difficulty and e%- 
pense of maintaining overhead construction, which exvense 
has to-day an appreciable capital value. Each transmission 
scheme will have to be considered on its merits, as such 
factors as contour of ground, saving of route length by oid 
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ing detours, wayleaves, clearings, &., may turn the scale 
in favour of either system. 

Standardisation of apparatus appears to be making con- 
tinued progress. The various makes of motors now offered 
are exceedingly numerous, even important general dimensions, 
such as length or width between feet, and height of centres, 
are invariably so divergent that only minimum progress 
appears, as yet, apparent in standardising such details, which 
are often vital when a user wishes to replace urgently any 
machine by that of another maker. One hopes that the tend- 
ency towards wider scientific management will not embrace 
the application of so-called laws worked out abroad, and suit- 
able only for abroad. In this country it can safely aim at the 
fullest endeavour to win the co-operation of every worker by 
fuir dealing, encouraging each employé to appreciate his or 
her co-operative functions, and the necessity for eliminating 
waste in all directions—waiting for materials, defective tools, 
unnecessary lifting and handling of material, bad transport, 
ec. Scientific management is essential to modern conditions 
and its wider, or sounder, adoption will be doubtless only a 
matter of time. Incidentally, it has been stated, by an old- 
time private manufacturer, to be nothing new, but just the 
general managerial application of his own methods of patience, 
goodwill, fairness, and common sense. 


THE INDUSTRIAL COURT. 


Tue EvecrricaL Traves UNION AND COLCHESTER CORPORATION. 
\\n have received from Mr. W. J. Webb, Secretary of the 
E.T.U. and of the Home Counties (No. 9 area) Joint Industrial 
Council, a copy of the proceedings and decisions of the In- 
dustrial Court regarding an application from the Electrical 
Trades Union that the agreed schedule of consolidated rates 
as fixed by the District Council No. 9 (Home Counties) of the 
Joint Industrial Council for the Electricity Supply Industry 
should be paid to the workpeople concerned employed by the 
Electricity Department of the Corporation of Colchester. 

Representatives of the parties were heard in London on 
October 22nd, 1920. (See KiLec. Rev., p. 638.) 

The contention of the Union was that the Corporation was 
represented directly or indirectly on the National Joint In- 
dustrial Council and on District Council No. 9, and was conse- 
quently bound by the decisions of the Council. 

The Corporation representatives intimated that they had 
refused to take any part in the proceedings of the Joint In- 
dustrial Council, and that they did not consider themselves in 
uny way bound by any decision of the Council. 

the grades of employés concerned, together with the rates 
at present paid and the rates claimed, are set out below :— 


Present rate per hour Consolidated rate 


Grade including war advances. claimed per hr. 
litter-Turner —... Is. Gd. 2s. Od. 
Mains Foreman ... ls. 6d. A ... £5 per week. 
Meter Repairer ... Zs. Ud. 
Repairer & Fixer ls. 43d. ls. 8d. 
lixer & Reader ... Us. Lid. ls. 74d. 
Fixer & Reader ... Us. 104d. i i Is. 74d. 
litter’s Mate... ls. 3d. ls. 74d. 
Jointer’s Mate... ls. 24d. ls. 74d. 
Labourer ... as ls. 63d. 
Driver Is. 3d. ls. Sd. 
Stoker ls. 34d. ls. did. 
Coal Trimmer... ls. 24d. ls. 74d. 
Coal Weigher —... Is. O}d. ls. 74d. 
Filter Attendant... ls. 3d. not specified 
Carpenter Is. Sd. not specified 


The Corporation met the Union representatives on October 
Isth, and endeavoured to arrange a compromise on the claims 
put forward, but this was not accepted. 

The two main reasons put forward by the Corporation for 
tot acceding to the claims were its inability from the finan- 
cial point view, and that the rates claimed were higher than 
necessary in the circumstances, and higher than those paid in 
the town and district for fairly comparable work. It was 
stated that for the last five years the working of the under- 
tuking had shown a total deficit of £7,656. The price per 
unit in 1916 was 14d. for power and 44d. for lighting, and in 
1920, 23d. for power and 9d. for lighting. It was submitted 
that any additional charge in respect of wages would result in 
further serious financial embarrassment. 

lt was shown that the rates claimed were being paid gener- 
ally throughout the area to the grades of workers concerned 
in the electricity supply industry. 

_ It appeared to the Court that it was not necessary for it 
in the circumstances to deal with the question whether or not 
the Corporation was directly or indirectly represented on the 
Joint Industrial Council or was under .any obligation to 
ob-erve the decisions reached by that body. Whatever might 
the conclusions of the Court on those matters, it was suffi- 
clint for the purpose of the present decision that according to 
the evidence. the rates.claimed were being paid generally 
throughout the area by electricity supply undertakings. The 
Court had had careful regard to the facts submitted with 


respect to the financial position of the present undertaking, and 
it took those facts into account in determining the date as 
from which the rates claimed should operate. It did not 
appear to the Court, however, that the conditions in Colchester 
were so exceptional that the rates of wages paid should be 
lower than those generally applicable to and paid by similar 


undertakings in the same area. he decision of the Court 
after careful consideration of all the facts and evidence sub- 
mitted was that the rates set out in the schedule referred to 
in the terms of reference should be paid to the respective grades 
of workpeople concerned, except filter attendants and car- 
penters, and that the advance in rate due in respect of each 
worker should take effect as follows: half the amount as from 
May Ist, 1920, and the remaining half as from January Ist, 
1921. The schedule did not specify the rates to be paid to 
filter attendants and carpenters, and the schedule was there- 
fore inapplicable to these grades. The Court, however, recom- 
mended that the case of these men should be considered by 
the Corporation, having regard to the Court's decision with 
respect to the other grades concerned. 


THE PHYSICS AND CHEMISTRY 
OF COLLOIDS AND SOME INDUSTRIAL 
APPLICATIONS, 


. 


Faravay Society Puysicat Society Discussion. 


In our last issue we summarised the major portion of this 
discussion. Lhe remainder deait with Precipitation in Disperse 
Systems—Cataphoresis and Klectro-Endosmose. 

lhese two sections of the subject, being somewhat allied, 
were taken together after a briet introduction, going back to 
first principles, by Prot. ALrrep W. Porter, F.R.S. As al- 
ready stated, a colloidal particle carries an electric charge, and 
consequently if a colloidal solution 1s placed in an electric 
field, motion must take place; either of the solid if in the 
form of a mobile suspension—that is, cataphoresis—or of the 
liquid if the solid is in the form of a fixed porous membrane— 
that is, electro-endosmose. ‘lhe origin of the charge has 
usually been ascribed either to the mterchange of electrons 
across the surface of contact of liquid and solid, with the con- 
sequent formution to a ** double-layer,’’ or else to the absorp- 
tion of ions by the colloidal particle. This theory was 
elaborated and clarified in an important paper contributed by 
Mr. J. N. Mukuewver, who started with the observed fact that 
for most suspensoids the charge is of the same sign as that 
which the ion substance has in common with the peptising or 
stabilising electrolyte that must be present in the disperse 
medium. The fixation of a common ion is due to the same 
causes that bring about the growth of a crystal in its solution, 
where the attached molecule conforms to the structure of the 
crystal. Ions are similarly fixed by * chemical ’’ absorption, 
after which “electrical ’’ absorption comes into play and 
attracts ions of opposite sign. This is the origin of the double 
layer. Mr. Mukheijee subjects his theory to rigid numerical 
tests, and he adduces strong support by showing that whereas 
the presence of univalent ions in solution seldom brings about 
a reversal of the original charge in an electrolyte having multi- 
valent ions of opposite sign, a reversal is more frequent. 
Furthermore, the order of absorbability of cations by a nega- 
tively charged surface deduced from his theory is the same 
order as the precipitating power of those ions for a number of 
widely differing suspensoids. 

Prof. McBain made a most interesting contribution to this 
portion of the subject in bringing forward the experimental 
discovery that the conductivity of a potassium chloride solu- 
tion was 9 per cent. greater when measured in a fused silica 
capillary tube 0.24 mm. in diameter than when in bulk. This 
was ascribed to the absorption of chlorine ions by the silica 
walls, leaving more potassium ions available for carrying cur- 
rent. The layer of chlorine absorbed was found to be one 
molecule in thickness. 

Dr. W. R. OrMANby's paper dealt with the practical appli- 
cations of cataphoresis and endosmose. One of the most im- 
portant of these is the electrical purification of clays due to the 
work of Count Schwerin, and it is of particular interest on 
account of the very direct applications of colloid physics and 
chemistry which it illustrates. The broad principle of the 
process is the subjecting of a clay suspension to the action of 
an electric current. The suspenion being a colloidal one, the 
clay particles are charged negatively, and hence they are 
carried by the current to the anode of the cell or osmose ma- 
chine in which the treatment takes place. But in order to 
increase the reactivity of the clay suspension, certain colloidal 
substances are added which are selectively absorbed by the 
Clay, and these in turn absorb to themselves charged ions from 
the electrolyte. Thus the whole of the clay is converted into 
the said condition, and is separated out by the action of the 
current while the impurities are sedimented out. But the 
interest of the process does not cease here. Through the film 
of purified clay deposited on the anode, electro-endosmose 
comes into play, causing the water in and around the clay 
particles to be driven out and thus pure, almost dry clay is 
extracted from the machine. In treating a very pure specimen 
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of a well-washed English china clay, as much as 6,833 kilos of 
dry clay have been deposited with un expenditure ‘of 11.8 kild- 
watt-hours at a pressure of 50 volts. 

Dr. Ormuandy proceeded to draw attention to other industrial 
applications of cataphoresis and’ electro-eridosmose. We can 
refer briefly but to a few of these. The drying of peat in an 
electro-osmose filter can be successfully carried out, but the 
conditions prevailing in countries where peat is found are not 
favourable at present for the production of cheap electricity 
from water power. Colloidal silica has been made from 
silicate of soda solutions. The silicic acid solutions have been 
largely used on the Continent for therapeutical purposes and 
an inert highly electro-negative finely divided colloidal _ gel 
obtained therefrom has been proved to have extraordinary 
properties as an absorbent for use on wounds. In Germany 
two factories are employing an electric tanning process, in 
which the energy consumption has recently been reduced ‘to 
6 or 7 kilowatt-hours per square metre of hide. In this, as in 
the other electro-osmose processes, progress has chiefly resulted 
from the discovery of suitable membranes for enclosing anode 
and cathode. Other processes referred to were the concen- 
tration of iron ores from clay deposits, where the addition of 
an electrolyte brings-about selective absorption of ions on the 
ore particles and hence susceptibility to electrical forces; the 
preparation of anti-diphtheritic serums by which a pure con- 
centrated anti-toxin para globulin has been separated from the 
blood serum of a horse; the purification of gelatine, now being 
tested for photographic purposes, and finally the dewatering 
of oils, an application largely.used on the Californian oilfields. 


NEW PATENTS APPLIED FOR, 1920. 
(NOT YET PUBLISHED.) 


expressiy for this journal by Messrs. Srton-Jonzs, O’Dsit and 
=e a Chartered Patent Agents, 285, High Holborn, London, W.C. 1. 


31,490. Electro-magnetic engine or motors.’ H. Mordey. November 
th 


31,516. Electric transformers.”’ Metropolitan-Vickers Electrical Co. 
November 8th. (United States, December 10th, 1919.) 

31,517. “ Electric speed regulator systems.’’ Metropolitan-Vickers Elec- 
trical Co. November 8th. (United States, November 6th, 1919.) 

31,528. ‘* Protective devices for electric distribution systems.” British 
Thomson-Houston Co. and H. Pearce. November 8th. 

31,529. ‘Electric indicating and measuring instruments.” British Thomson- 
Houston Co, aad R. C. Clinker. November 8th. 

31,536. ‘* Electric reactors.” S. R. Bergman. November 8th. (United 


31,576. ‘* Electric lamps for miners, &c.”" T. Stretton and Thor Electric 


Safety Lamp Co. November 8th. 
31,578. ‘* Apparatus for supply of electric current."’ J. Balsera. November 


31,586. “ Power installations.” C. H. Merz and Merz & MeLellan. Novem- 


31,588. ‘* Electrical alarm apparatus.” J. A. Slee. November 8th. 

31,616. “‘ Treating material by a rising fluid current." H. Velten. Novem- 
ber 9th. (Germany, Cecember 12th, 1919.) 

31,617. ** Magneto-electric ignition machines.’’ R. Bosch Akt. Ges. Novem- 
ber 9th. (Germany, April 24th.) 

31,618. ‘* Magneto-electric, &c.,*machines.""* R. Bosch AKt, Ges. November 
9th. * (Germany, April 22nd.) 

31,632, ‘“* Flanged system of electric conduit." F. T. Sloman, November 


ith. 

31,641. ‘* New material, utilisation of electrical properties thereof, and 
process of manufacturing same."’ Automatic ‘Telephone Manufacturing Co. 
November 9th. 

31,644. Electric light Morrison. November %th. 

31,660, “ Electrical advertising sign.” F. W. Bundy. November 9th. 

31,665. Telegraphic tell-tale instruments.” A, C. .Maeneur (Rae) and 
H. L. Rae. November 9th. 

31,676. ‘* System of electric power transmission."’ British Thomson-Houston 
Co. (General Electric Co.) and General Electric Co. November 9th. 

31,681. “Stud for electrically welding to bulkheads, A. Frank- 
ling. November 9th. 

31,687. ** Electric switches.” J. Hall & Co. and G. F. Ostins. November 


31,706. ‘* Means for supply of electric current to railway, &c., vehicles from 
trucks."” W. T. Jones. November - 9th. 

31,711. *“ Electrical igniters.”. C. Payne and J. Wild. November 9th. 
31,730. ‘* Collectors for electric tramway and railway vehicles.” A. C. 
Baker, H. Cross, and H. M. Dudgeon. . November 10th. 

31,734. Transmitting by telegraphy .photos, pictures, H. S. Berry. 
November 10th. 

31,749. “ Electric lamp fittings.” FE. P. Austin. November 10th. 
31,763. “Device for preventing fires by electricity.” T. V. Draycott. 
November 10th. 

31,771. “ Sparking plug.” J. R. Feltham and H. S. Riches. November 


31,804. “* Manufacture of electrical resistance material.’’ Soc. Anon Kumm- 
ler & Matter, November 10th... (Switzerland, November 10th, 1919.) 

31,809. ** Electric current transformers." British Thomson-Houston Co. 
and H. S. Holbrook. November 10th. 

31,833. “* Loose handle electric circuit breakers, current limiters, switches, 
 R. Amberton and E. N. Bray. November 10th. 

31,869. Dynamo-lectric, machines."’ R. Bosch Akt, Ges. November Ith. 
(Germany, June 18th.) 

31,870. ‘* Treating material by a rising fluid current." H. Velten. Novem- 
ber llth. (Germany, February 18th.) 

31,891. “* Miners’ electric safety lamps."’ J. Davis & Som and G. Dearle. 
November 11th. 

31,908. “ Electrodes or plates for electric accumulaors."” W. N. Stewart. 
November 11th. 

31,910. *“* Rotary telephone number indicator.” A. W. Weston. November 
11th. 
31,929. “ Elecerte current transformers.”* Pritish Thomson-Houston Co., 
R. ©. Clinker and H. S. Holbrook. November 11th. 

31,935. “* Electro-magnetic clocks.” M. P. Favre-Bulle. November 11th. 

31.936. “ Frames for electro-magnetic P. Favre-Bulle. Novem- 
ber 

31,943. “ Non-arcing commutating Electric Tool Manufacturnig 
Co. and H. Fairbrother (Electric Toot Manufacturing Co.). November l1th. 
“ Electrical cooking, &c., epparatus."” Garman. November 

th. 

31,964. “‘ Electrie insulators." Buckman & Pritchard and H. Wade (Buck- 
man & Pritchard). November 11th. 


31,991. “* Rotor conductors in squirrel cage electric motors.”” G. E. Moore, 
November ‘ m4 : 

32,014. “Electric light installation for alternating current.’’ Naamlooze 
Vennootschap Philips’ Gloeilampen-fabbrieken. November 12th. (Holland, 
December Sth, 1919.) 

32,034. Secondary battery plates. or ‘electrodes2’. Chloride Electrical Stor 
age Co. (Smith) and E. W. Smith. November 12th. 

32,039. “‘ Electrolytic apparatus for preparing hypochlorite solutions.” A, T, 
Masterman and M. ‘Rogers. November 12th. 

2, “Filter for preyenting injurious effects of diffusion in -galvanie 
batterjes."" F, Bormann and H. J. Glanzer (Bormann). November 12th, 

32,603, .‘* Batteries with compound electrodes.” F. Bormann and’ H. Il 
Glanzer (Bormann). Nevember ‘12th. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


19:16. 
3,294. “ Electric incandescent ‘arc devices.” British Thomson-Houston ‘Co, 
(General Electric Co.). March 4th, 1916. (152,694.) 


1918. 
57. “* Cooking stoves heated ‘by’ electricity... R. Arno. anuary 2nd 
1918. (152,696) , 
478. “* Transformation of three-phase -imto~ practically constant direct cur- 
rents.” O. M. Corbino. January 8th, 1916. (112,938.) 


1919. 


10,217. ‘* Methods of and means for reducing the lagging current on 
alternating current systems supplying induction me@tors and the like.” 
H. A. L. Barry. April 24th, 1919. .(152,703.) 

13,488. ‘* Electrical signalling lamp.” W. T. Coulson and Optalyte, Ltd. 
28th, 1919. (152,707.) 

,608. “* Shade carriers for electric holders.’’ .V.- Hope. Ju H 
14,614. ** Electric iamp holders."" Hope. -June 10th, 1919. (152,710.) 
15,344. “ Repair or renewal of electric incandescent lamps.’’. F.. Harcison, 

June 18th, 1919, (152,716.) 

17,195. Electric light fittings.” British Thomson-Houston Co. and H. 
Wheat. July 9th, (152,727.) 

17,210. Searchlight and other projectors.”” Sir C. A. Parsons, E. Bennett, 
and H. Rowe. July 9th, 1919, (152,728.) 

17,516. *“* Electrodes for clectric welding, cutting, reducing, of like opera- 
tions.” C. J. Holslag. July 12th, 1919. (152,733.) 

17,686. ‘* Manufacture of metallic filaments.” British _Thomson-Houston 
Co. (General Electric Co.). July 15th, 1919. ‘(152,738.) 

7,790. ‘ Impulse transmitting devices for ues in connection with. automatic 
or semi-automatic telephone systems.” Automatic Telephone Manufacturing 
Co. September 13th, 1918. (1%2,495.) 

17,869, “* Telephoue and the like systems and loading coils.. therefor.” 
(Compagnie Générale de Radiotélégraphie). July 17th, 1919, 

745. 

17,973. Radio-navigational apparatus and the like.” J. terrey: 
July 18th, 1919. (152,758.) 

17,987. X-ray tube shields.” British Thomson-Houston.Co. (General 
Electric Co.). July 18th, 1919. (152,759.) 

Telephone transmitter.”’ J. S.- Timmons. July i8th, 1919. 


8,034. 
(152,761.) 
18,248. “ Telephone systems.” C. R. H. Arntzenius. August 19th, 1918, 


18,254. “ Electric signs.”” -F. A. Smith. July 22nd, 1919, (152,781.) 
18,435. “* Electric condensers.”” Dubilier Condenser Co. August Ist, 1918. 


18,437. “ Electric condensers." Dubilier Condenser Co. March 7th, 1919. 


“High potential electric condensers.’ Lubilier Condenser Co. 
March 7th, 1919. (140,046.) 

18,492. “* Negative and positive resistance. vacuum tube devices especially 
for use in wireless telegraphy."’ J. Scot-Taggart. July 25th, 1919. (Cognate 
application 22,960/19.) (152,693.) 

19,479. “* Modulating’ and transmitting systems for electric signalling.” 
Western Electric Co. (Western Electric Co.). August 7th, 1919. (152,811.) 

19,895. ‘* Galvanic batteries." G. Fuller, L. Fuller, and G. J, A, Fuller. 
August 13th, 1919. (152,818.) 

26,348. “ Electric water heaters... W. F. Cutler. October 27th, 191% 


(152, 868.) 

27,085. Electric bells." J. C. Wrighton and Edison Swan Electric Co. 
November 4th, 1919. (152,873.) 

27,566. “ Current collecting shoes for train contro! systems.*"” H. Haddatt 
(J. B. -Regan). November 7th, 1919. 152,875.) 

28,762. “* Electric dry cells."’ Burgess Battery Co. November 19th, 1918, 
(135,502.) 

28,845. “ Electrolytic apparatiis."" A. Asheroft. July 9th, 1919, (Divided 
Application om 152,402.) (152,879.) 

30,270. “Switches for electric installations.” A. Graf. May 16th, 1919. 
(143, 492.) 

31,057. “Sparking plugs for internal combustion énvines which can be 
attached and detached without the aid of tools.’ S. E. Taylor, F. O. Ellis, 
and G. E. T. Archer. December 1919. (Cognate application 4,812 /20.) 
( 152,889.) 


32,792. Feeding attachments for elecirolytic cells.” 1. H, Levin. De- 
cember 3ist, 1919. (152,901.) 
1920. 


H. Wade “(Booth Electric Furnace January 


S811. Electrie furnaces.’ 
1920. (152,904,) 

2,398 “ Sparking plugs for internal combustion engines.”’. H. E, Holloway. 
January 26th, 1920. (152,909.) 

4,396. Wireless telegraph receivers.” Lo B. Turner. February Pith, 
1920. (152,915.) 


5,051. Intercommunicating telephone systems."’ L. C. . Bygrave. July 
22nd, 1919. (Divided application on 140,561.) (152,917.) 
6,091. “ Heat and measuring appliance for electrical purposes.”” Siemens 


Schuckertwerke. September. 12th, 1916. (139,522.) 

6,800. “Sparking plugs for internal combustion motors.” V. Bonile. 
December 20th, 1917. (139,816.) 

7,544. “ Electric starting and regulating switches." C. J. Margerison ind 
F. J. Shenton & Co, March 13th, 1920. (152,928.) 

8,657. “ Amplifying systems comprising thermionic devices.” Western E!ec- 
tric Co. March 28th, 1919. (141,033.) 

14,995. Electric signalling systems.” Western Electric Co. 
2th, 1918. (144,293.) 

17,239. Distributing and draw-in boxes for electrical installations."" \. 
Bakker and Bureau Voor Uitvinders. July i7th, 1919. - (Divided applic«''en 
on 134,195. Addition to 134,195.) (152,942.) 

18,013. ‘‘ Apparatus for electro-magnétieally extinguishing the are wich 
is produced on the breaking of an electrical circuit.” F. Krupp Akt. \°- 
June 11th, 1919. (145,715.) 

19,527. ‘“ Electro-magnetic chucking. device.’ F, Krupp Akt. Ges. 
23rd, 1919. (147,590.) 


June 


= 
\ 
£3 
j 
St 
8t 
(T31 
(130,595 
(149,04 
| 
31,7 t pt es ig 
and_ ships O 1919 152.2% 


. Moore, 


1amlooze 
Holland, 


al Stor. 
galvanie 


will be 


ston “Co, 


ry 2nd, 


ect 


on 
: like.” 


te, Lid. 
ne 10th, 


12,710.) 
darcison, 


d H. C, 
Bennctt, 


opera. 


-Houston 


utomatic 
facturing 


herefor.” 
th, 1919, 


-Murray. 
(General 
h, 1919. 
th, 1918. 


31.) 
ist, 1918. 


th, 1919. 
ser Co, 


“specially. 
(Cognate 


nalling.” 
2,811.) 
Fuller. 
th, 1919. 
ctric Co. 
th, 1918, 
(Divided 
th, 1919. 
| can be 
O. Ellis, 
4,812 20.) 
vehicles 
896.) 
vin. De- 
January 
Jolloway. 
ry 1th, 
e, july 
Siemens 
Bonde. 
ison and 


ern Elec- 


